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[OFFICIAL NOTICE. } 
NEW YORK MEETING—CHANGES IN HEADQUARTERS. 
—_ 
n the circular issued from this office September 28th, the announce- 
ut was made that the headquarters during the coming meeting would 
at the Holland House. The Committee has been notified by Mr. 
isley, the proprietor, that owing to the failure on the part of the con- 
ctors to live up to their promises, it will be impossible for him to re- 
ve the Association at the time set for the meeting. The Committee 
therefore, been obliged to make other arrangements. The Gilsey 
House, Broadway, corner 29th street, has been selected for th® head- 
irters. This hotel, like the Holland, is run on the European plan, 
| the rate for rooms will be $2 per day, and upwards, according to 
ir character. 

‘he Committee has made special arrangements with the Sturtevant 
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House, for the accommodation of such of the members as prefer a hotel 
run on the American plan. This house is also corner of Broadway and 
29th street, just across 29th street, from the Gilsey. The Sturtevant 
House makes a special uniform rate of $3.50 per day, covering room 
and meals, with the express understanding that rooms shall be engaged 
by the members in advance. These hotels agree to take care of all who 
apply in advance for accommodations. It will be well for the members 
to engage their rooms at once. Those members who have written to the 
Holland House for accommodations have already been booked for ac- 
commodations at the Gilsey. ALEX. C. HumpHREYs, Acting Sec. 
Drexel Building, Philadelphia, Pa., Oct. 7, 1891. 





[OFFICIAL NOTICE. | 
Nineteenth Annual Meeting of the American Gas Light Associa- 
tion. 
—_ 

EXTRACT FROM THE CONSTITUTION.—‘‘ SEC, 12. Application for Ae 
tive Membership, or for Associate Membership, or for transfer from 
Associate to Active Membership, must be received by the Secretary at 
least ten days prior to the meeting at which the application is act- 
ed on.” 

The nineteenth annual meeting of the American Gas Light Associa- 
tion will be held in New York, on October 21, 22 and 23. The head- 
quarters will be at the Gilsey House, Broadway and 29th street. 

The members will be called to order on the morning of Wednesday, 
October 21st, at 10 o’clock, by the President, John P. Harbison, Esq. 

The following papers are promised : 

1. ‘‘ Leakage,” by C. H. Nettleton, Birmingham, Conn. 

2. ‘‘Meter Rent, a Question of Policy,” by Walton Clark, Philadel- 
phia, Pa. 

3. ‘‘ The Illuminating Power of Mixture of Coal and Water Gases,” by 
Dr. E. G. Love, New York. 

4. ‘‘ Theoretical Effect of Preheating Blast, Steam and Oil in Water 
Gas Manufacture,” by Rollin Norris, Philadelphia, Pa. 

5. ‘* Lime,” by Dr. A. W. Wilkinson, New York. 

6. ‘‘ Intensity of Light,” by A. B. Slater, 
7. ‘‘Manipulation of Tar from 
Douglas, Savannah, Ga. 


r., Providence, R. I. 
Carbureted Water Gas,” by David 


It would seem that there may be a little more than the usual amount 
of time to devote to the discussion of material collected in the ‘‘ Ques- 
tion-Box.”’ Members will please send in to the Acting Secretary, in ad- 
vance, any questions they wish to submit to the meeting, through this 
channel. The statement of recent personal experiences and difficulties 
might offer good material for this purpose, and might lead to valuable 
discussions. 

The meetings of the Association will be held in Scottish Rite Hall, 
corner 29th street and Madison Avenue. 

The attention of members is called to the bulletin board, which will 
be placed in rotunda of Gilsey House. Notices in regard to the meet- 
ing, and especially changes in and additions to the printed programme 
will be posted thereon, and it will, therefore, be well for the members 
to consult it from time to time. 

As much valuable time is usually lost in calling the roll, and as but 
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an inaccurate list is thus obtained of the members present, it is proposed 
this year to follow the method inaugurated at the Savannah meeting, 


by having the members hand in their names to an attendant as they | 


enter the meeting room for the first time. A special blank card has been 
adopted for this purpose, and these cards with pencils will be handed to 
members outside the Hall door. Members will please write thereon 
their names and addresses. 

The Committee of Arrangements is providing for the entertainment of 
the members during the time that they are not occupied with the busi- 
ness, which is the prime object of the meeting. The pleasure of the 
ladies will, as usual, be carefully provided for. No full programme has 


yet been furnished the Acting Secretary, but he is able to announce a| 


banquet to be tendered the members by the local Gas Companies, on the 
evening of Thursday, the 22d, at the new and palatial club house of the 
Manhattan Athletic Club, and a river excursion for the members and 
the ladies on Friday, the 23d. An informal hop for one of the evenings 
has also been under consideration. 

Members wishing to provide for comfortable hotel accommodations, 
should remember that New York is full of visitors at the time selected for 
this meeting, and, therefore, they should engage rooms well in advance. 
The Gilsey House has given a special rate of $2.00 per day, and up- 
wards, according to the character of the room. This is for rooms only, 
the hotel being conducted on the European plan. The Gilsey House 
may not be able to accommodate all the members, and, therefore, for 
the information of those not familiar with New York, the following 
hotels, all fairly convenient to the headquarters, are mentioned : Sturte- 
vant, Coleman, Ashland, Grand, Grand Union, Bartholdi, Westminster, 
Brunswick, Hoffman, St. James, Fifth Avenue. There are many others 
within convenient distance. The Committee announces thata special rate 
has been given by the Sturtevant House. The regular rates of the other 
hotels vary, and some of the members may prefer to correspond with a 
number of these houses before selecting. Each of the houses named will 
afford thoroughly comfortable accommodations. 

To lessen the chance of confusion, the question of transportation is 
dealt with in a separate circular, enclosed. 

The Acting Secretary is instructed by the Council to call the especial 
attention of members whom it may concern, to Sec. 51 of Constitution, 
printed below. 

‘Sec. 51. No member who owes two years’ dues shail be entitled to 
vote, or to participate in the deliberations of the Association, or to 
receive a copy of the proceedings.” 

This provision of the Constitution will be enforced atthe coming meet- 
ing. 

The Acting Secretary also respectfully calls to the attention of those 
whom it may concern, part of Sec. 52, which reads : 

‘* Any members whose dues shall remain unpaid for a term of 3 years, 
may be dropped from the roll of membership by a vote of the Council.” 

The Acting Secretary is sorry to find that unless the payments re- 
ceived between now and the time of meeting render it unnecessary, he 
will be obliged to report to the Council a number of names that he feels 
sure are only on this list through inadvertence on the part of the members. 

Dues are payable in advance. If not already attended to, will the 
members please remit for their dues, before laying this circular aside ? 


Transportation. 


The following Passenger Associations have granted the usual conces- 
sion in railroad rates, namely: The Trunk Line Association, composed 
of the following railroads: Addison & Pennsylvania ; Allegheny Val- 
ley ; Baltimore & Ohio (Parkersburg, Bellaire and Wheeling, and east 
thervof); Baltimore & Petomac ; *Bennington & Rutland ; Buffalo, Ro- 
chester & Pittsburg ; Camden & Atlantic ; Central of New Jersey (ex- 
cept locally between Philadelphia and New York) ; *Central Vermont ; 
Chesapeake & Ohio (east of Charleston, W. Va.); Cumberland Valley; 
Delaware & Hudson Canal Co.; Delaware, Lackawanna & Western; El 
mira, Cortland & Northern; Fall Brook Coal Co.; *Fitehburg; *Grand 
Trunk ; Lehigh Valley ; N. ¥. Central & Hudson River; N. Y., Lake 
Erie & Western (east of Salamanca and Buffalo); N. Y , Ontario & 
Western; N. Y., Philadelphia & Norfolk; Northern Central; Pennsy]l 
vania (except locally between Philadelphia and New York); Philadel- 
phia & Erie ; Philadelphia & Reading (except locally between Ptiladel- 
phia and New York); Philadelphia, Wilmington & Baltimore ; Rome, 
Watertown & Ogdensburg (except on Phoenix Line—between Syracuse 
and Oswego); Western N. Y. & Pennsylvania; West Jersey ; West 
Shore ; Wilmington & Northern. 

The New York and Boston lines, between the two places named, viz. ; 
Boston & Albany Railroad; N. Y. & New England; N. ¥., New Haven 


* Only for business originating at, or destined te, stations om the direct lines of these roads be- 
tween Troy, N. Y., and Montreal, Canada 


|& Hartford ; N. Y., Providence & Boston ; Old Colony ; Fall Ri, 
| Line ; Norwich Line ; Providence Line ; Stonington Line. 

The Southern Passenger Association, composed of the following co 
| panies : Atlantic Coast; Atlanta & West Point; Brunswick & Weste: 
| Charleston & Savannah ; Central Railroad of Georgia ; Georgia Ra 
|road ; Georgia Pacific ; Norfolk & Western ; Pennsylvania Railro 
| (lines south of Washington); Port Royal & Augusta ; Raleigh & G 
| ton ; Richmond & Danville ; Richmond, Fredericks & Potomac ; + 
| vannah, Florida & Western ; Seaboard & Roanoke ; Shenandoah V; 
ley (lines south of Potomac river); South Carolina Railway ; Weste 


| & Atlantic Railroad. 

| The Central Traffic Association, covering the following groun 

| Bounded on the east by Pittsburgh, Salamanca, Buffalo and Toronto 
on the north by the line of and including points on the Grand Tru 

Railway, from Toronto to Port Huron, thence via Lakes Huron ai 

Michigan to the north line of Cook county, Ills.; on the west by t! 
west line of Cook county and the Illinois and Mississippi rivers, | 
Cairo, including Burlington, Keokuk, Quincy, Hannibal and St. Louis 
and on the south by the Ohio river, but including points on either sid 
of that river. 

The Western Passenger Association, covering territory west of Chica 
go and St. Louis, declines to grant any concession on account of t! 
probable limited attendance from this territory. Members interested a: 
referred to the 5th rule below, under which they can secure special rates 
from Chicago and St. Louis. (The Chicago & Alton Railroad, operat 
ing in this territory, individually grants concession as herein described 
from all points in Illinois to Chicago or Bloomington.) 

The usual concession in railroad rates has been granted, namely, on 
third off on the round trip. That is, nembers will pay full fare going 
obtain a certificate from tne ticket agent from whom they purchase thei 
tickets, and, upon presentation of this certificate at New York, duly en 
dorsed by Acting Secretary, they can obtain the return ticket at one-third 
the full fare rate. To illustrate: Suppose the regular fare from som: 
point to New York to be $30. At the time of purchasing his ticket to 
New York the member pays $30 and obtains the necessary certificat: 
from the agent; he has that endorsed by Acting Secretary, at Nev 
York ; then, on presentation of the same to the ticket agent at Ney 
York, he can procure a return ticket by payment of only $10. 

The following extracts from the regulations of the railroads are cited 
for the information of the members. The special rates are granted 
subject to these regulations : 

1,—The American Gas Light Association is obliged to guarantee to r 
deem at full fare rates any return tickets procured by persons in attend 
ance at meeting which may afterwards be found in the hands of 
‘*scalpers.” 

2.—The reduction is conditional on there being an attendance at the 
meeting of not less than 100 persons holding certificates. 

3.—Each person to obtain the excursion rate must purchase a first 
class ticket (either limited or unlimited) to the place of meeting, for 
which he will pay regular fare, and upon request, the ticket agent wil! 
issue a printed certificate of purchase of the standard form. Agents at 
al] important stations are supplied with certificates. 

4.—If through tickets cannot be procured at the starting point, pur 
chase short-trip ticket to the most convenient point where such throug! 
tickets can be obtained, and there purchase through to place of meeting 
requesting a certificate from the ticket agent at the point where second 
purchase is made. 

5.—Tickets for the return journey will be sold by the ticket agents at 
the place of meeting at one-third the highest limited fare, only to those 
holding certificates signed by the ticket agent at point where through 
ticket to place of meeting was purchased, and countersigned by signa 
ture written in ink ty the Acting Secretary of the Association, certify 
ing that the holder has been in regular attendance at the meeting. 

6.—No reduction of fare will be made on the return passage if the go 
ing ticket is purchased more than three days before the opening date o! 
the meeting ; except that when meetings are held at distant points to 
which the authorized limit is greater than three days, tickets may 
purchased before the meeting in accordance with the limits shown in 
regular tariffs. 

7.—Certificates are not transferable, and return tickets secured upor: 
certificates are not transferable. 

8.—The certificate of agent at starting point, duly endorsed by Actin; 
Secretary of Association, must be presented to ticket agent at place 
meeting, within three days (Sunday excepted) after adjournment o 
meeting. The return ticket will be for the line or lines covered by th 
going ticket. 

9.—No refund of fare will be made on account of any person failin 
to obtain a certificate. 

Important.—Be sure to obtam your railroad certificate when buyin; 
your ticket for New York ; apply for ticket and certificate at least 3! 
minutes before train time; be sure to have the Acting Secretary endors 
your certificate at New York; apply for return ticket at least 30 minute 
before train time, and have your certificate with you ; members wi! 
please hand their certificates to the Acting Seeretary, or his clerk, upo: 
arrival at place of meeting ; if there are 100 members present, holdin; 
certificates, each certificate will then be properly endorsed and hande 
back to owner, before adjournment ; keep this circular in your pocket 
and apply to it if you are in doubt. Avex. C. HUMPHREYS, 





Drexel Building, Philadelphia, Pa. Acting Sec’y. 
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)UR CORRESPONDENT AND MR. PREECE’S “GLITTER- 
ING GENERALITIES.”’ 
pe 

Some days ago we received a check from a subscriber, who is the 
superintendent of an electric lighting company in an Illinois city, in 
settlement of his account with the JouRNAL, and he accompanied the 
emittance with a trifle of good-natured railery about what he termed our 
»versight in failing to publish, or even to make any mention of a lecture 
lelivered last June by Mr. W. H. Preece, Chief Electrician of the British 
‘ost Office Department, before the annual meeting of the Association of 
Municipal and County Engineers. The lecturer had for his theme the 
elative cost and merit of gas and electricity for lighting purposes, and 
was but natural that Mr. Preece could only see the things brought out 

n his own light. We did not print the lecture at the time, for the 
mple reason that we failed to discover anything therein that would be 
f particular interest to our readers, backed up by the belief that Mr. 
’reece’s fame as a formulator of figures, in respect to the proving by 
hem that electricity is ‘‘almost as cheap as gas,” had no stability ; for 
Mr. Preece has ‘‘ lectured” and ‘‘ figured” in a similar fashion at earlier 
periods, and with the same unfortunate results. In any event, since 
our Illinois patron believes that Mr. Preece’s remarks should have been | 
aired in the JOURNAL, we ‘‘spread” them in full in this issue, so that | 
they may again tell their story. 
It will be no difficult task for a gas engineer to pick the Preece pre- | 


the lecture that will suit. Almost any one of the paragraphs will do 
for that purpose ; and perhaps it will be sufficient for our criticistn to 
call attention to his statement in comparing the efficiency values of 10 
candles of gas light as against 10 candles of glow l!amp light. He ad- 
mits that 5 cubic feet of gas will give, through a fishtail burner—and 
every gas engineer in the world will here agree with him—10 candles, 


| 
sentation to pieces, and he need not be hard set to select a paragraph in | 
| 


and then goes on to say that 33 watts of electricity ‘‘in its normal con- 
dition” will give 10 candles. Perhaps the ‘‘ normal condition” factor 


is what he depends on to save his story, but the user of the glow lamp, 
and the producer of the current that feeds it as well, will not be long in 
determining that after the lamp has been put in duty, almost immediately 
after, in fact, the 33-watt lamp absorbs an additional number of watts, 
which waste or absorption goes on independently of the waning candle 
power of the lamp, until it finally must be renewed, when likely the 
‘normal condition ” is attained again. It is beyond doubt, and the re- 
cords of several tests, carried on by the glow lamp makers of the United 
States for their own information and advantage, attest that 10-candle 
lamps during a life of 1,000 hours absorb an average of 58 watts over 
that life. In the meantime it will do to remember that the fishtail 
burner will be yielding its 10 candles of light from the rated burning of 
) cubie feet per hour as readily and as cheaply at the end of 5,000 hours 
as at the commencement of its career. Again, tue fishtail burner per se 
is a decidedly cheap instrument as an emitter of a lighting current, 
when contrasted with the cost of its bulbous would-be rival, the incan- 
descent electric lamp. 

Take it all in all, it seems to us that Mr. Edison still has the best of the 
prophesy, when he remarked some years ago that gas would be the poor 
man’s light. We hope that our Illinois friend will find comfort and 


pride in the Preece manifesto, for certainly gas men can afford to smile 
at it 








NOW FOR THE MEETING, 
et 

On Wednesday and Thursday of this week the Gilsey House and 
Scottish Rite Hall will be given over largely to the American Gas Light 
\ssociation, the preparations for which meeting have been virtually 
coupleted for some days. 

‘he near appoach of the appointed time brings out the regrettable fact 
that Segretary Humphreys will for the first time in a decade not answer 
to the roll call. Another misfortune threatened the Association, but 
happily the sharpest part thereof has been dulled; and while it is never- 
theless severe enough, it is some recompense that, although President 
rbison may not be able to occupy the chair continuously, he will yet 
be on hand. He is convalescing rapidly. 

he programme is perfected, and it is a satisfactory one, in respect to 

usiness side and the outing portion as well. With fair weather the 
sightseers will not go away disappointed. From the number of »soms 
envaged the attendance is bound to be gratifyingly large and represent- 
alive as well. 








HE management of the Wilmington (Del.) Coal Gas Light Company 
: Shown a new evidence of their enterprise. On the 1st of the month 
ret rate per 1,000 was reduced to $1.12}, 





SPECIAL WESTERN CORRESPONDENCE. 
<= 
By SUNSET. 

Dear JOURNAL :—Again! again! and even yet again I wonder if 
the ‘‘new company” and the ‘opposition gas company” act ever will 
cease? The very latest is at Lansing, Mich. Supt. Cooley has been 
there carrying on the business with that result, satisfactory to the public 
and his stockholders alike, that a quiet and able administration gives. 
The town is of less than 15,000 population, and that an opposition gas 
company should seriously develop seemed entirely improbable; and 
yet suddenly, at this their latest point, up bob the Fahnehjelm burner 
and fuel gas people again, of Chicago; likewise of Jackson, Mich.,; 
more recently of St. Joe, Mo.; would-like-to have-been-but-didn’t get- 
there, of Milwaukee; and hope-to-be-in-the-future of St. Louis, Mem 
phis, Chattanooga, Atlanta, and some more places, considerately not 
yet announced ! 

It is calmly announced that in this metropolis of Lansing they stand 
ready to put in a $125,000 plant; that they will sell gas for not over 
$1; aud that they will supply gas to the city buildings free. Clever 


| bait! I presume they do not consider the State Capitol building a city 


building. This, the biggest consumer in the place, on the free list ? 
Well, hardly. Then gas, too, at $1 per 1,000—cheaper than in New 


| York, Brooklyn, Chicago, St. Louis, and any quantity of other metrop- 
| olises—should tickle the local councilmanie fancy. But I suppose it is 
the idea to furnish ‘‘ blue” water gas, of 300 heat units, which, from the 
| fact of being made a-la-Fahnehjelm, develops the remarkable faculty of 
| giving forth 350 to 370! Ifso, by what hocus pocus can they ask us $1, 


when according to their own statements they are successfully selling at 


30, 40, and 50 cents elsewhere? But why waste words? The town has 


13,800 population ; can any sane man consider it a fair field and a 
genuine legitimate attempt to establish a second company? If not, 
then what is it ? 

[ apprehend that the Lansing Company by showing up the late entire 
Milwaukee proceedings, and such suggestive little points as the recent 
raising in price 33} per cent. of fuel gas at Jackson, Mich., can show 
this latest of raids up in its true light. 

It might be thought that towns of this comparatively small size were 
fairly secure against attacks of this sort, from sheer insignificance. Recent 
‘‘ exploits,” however, would indicate otherwise. Take this instance of 
Lansing, 13,800, and a few others occuring to me; Terre Haute, Ind., 
32,000 ; Danville, Il1., 12,000 ; Chester, Pa., 22,000; Akron, O., 25,000; 
all of these places within the year, are or have been, in various stages of 
the well-known contest for final supremacy, with an opposition com- 
pany. Akron isa typical case. Less than two years ago the old com- 
pany was unmolested; since then the ‘‘ Light, Heatand Power Company ” 
was formed, and to-day it possesses the old company—beared and bought 
out—and is supreme in the field where it was so plausibly announced 
that *‘ they would not conflict ;‘ ‘‘their spheres are different ;” ‘‘ there 
is room for both!” Bosh! 

Some day probably we will have legislative action or Gas Commis- 
sions in all States, that will afford the security that the present Massa- 
chusetts laws give, or that England has, through Parliamentary restric- 
tion. Until then I suppose the same old game will go on and the public 
pay the piper! When gas laws are overhauled I would suggest starting 
with Ohio. In view of the recent Cleveland outrage I should say that 
that State was about as good a one as any in which to commence. 
Speaking of Cleveland, ‘‘ It never rains but it pours.” I hear rumors 
of this same business, viz., a prospective ‘‘ new company,” there also. 
Fuel gas, of course ; the 50 cent limit, also, of course. The idea is that 
in the present chaotic state of Cleveland gas troubles, a new company, 
willing to take a 50 or 60 cent rate (as the old companies are not) could 
have a walk-over for a franchise. Then, as franchises in cities of 
250,000 can always be “‘ utilized’’—well, you know the rest. There are 
Eastern interests back of this. While still embryotic, it is claimed that 
it will develop rapidly. 

That greatest of all of the late opposition companies, the Economic, is 
temporarily quiet. Schoolmasters have learned, though, that when an 
obstreperous youngster is ‘‘ temporarily quiet,” he is generally planning 
his next and a bigger move. 

Speaking of Akron above, though consolidated, neither gas works 
will be shut down. The new Loomis works will continue to make a 
blue water gas, for fuel, and light with the Welsbach burner. The old 
coal works will make connection with the fuel mains and draw non- 
carbureted gas into the works. The scheme is then to add oil and carbu- 
ret by passing through retorts, a la Tessie du Motay process, and distrib- 
ute the high candle power gas through the old coal gas mains. Enough 





benches to supply coke will still be operated, and it will be in effect a 
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combined coal and water gas station. With a live and energetic Super- | 


intendent, as J. W. Lane is, a growing city and a cheap and high can- 
dle power gas, Akron should soon catch up with its excess capitalization; 
but had they not better condense their works into one. 

A gas man said to me the other day : 
the American Gas Company ; two-thirds the works operated by it are 
West. Ramsdell gets out here occasionally, and we do see something 
of him after all!” 


‘*There’s one good thing about 





The Spontaneous Ignition of Coal. 
es 

A paper read by Prof. Vivian B. Lewes, F. C. 8., before the Chemi- 

cal Section of the British Association. | 

In our issue for September 21st we gave the salient points in Prof. 
Lewes’ paper on this subject. Since then we have received a revised 
and complete copy of the Professor’s remarks, which we herewith place 
before our readers. The Professor said : 

The researches of Grundmann, Fleck, and Richters on the Continent 
have done much towards explaining the somewhat complex phenomena 
occurring when newly-won coal is exposed to atmospheric influences. 
But in this country little attention has been given to the matter ; and, 
with the exception of a report by Sir Frederick Abel and the late Dr. 
Perey in 1885, which is buried in a Blue book, as faras I know nothing 
has been published on the subject. The result is that the almost uni- 
versally accepted explanation of the spontaneous ignition of coal is that 
it is due to the presence in it of iron pyrites—a theory which I think is 
entirely erroneous ; and my excuse for bringing this paper before you 
is the enormous importance of the subject to one of the chief coal-pro- 
ducing districts in the kingdom. 

The origin and formation of coal have long since been satisfactorily 
explained. We know that coal is a fossil fuel of purely vegetable origin ; 
and we may look upon it as consisting of three distinct parts: (1) Car- 
bon ; compounds of hydrogen with carbon and 
also with traces of oxygen and nitrogen; and (3) mineral impurities, 
either derived from the sap of the original plants, which by their checked 
decay formed the coal measures, or else which have filtered into the 
coal during its formation, from the surrounding soil. 


(2) hydrocarbons—7. ¢., 


Of these three 
factors, it is the carbon which forms the bulk of the coal, and which dur- 
ing combustion gives the chief portion of the heat that is evolved ; while 
the hydrocarbons, as soon as the coal is heated, escape as gaseous pro- 
ducts, and give the fuel the power of burning with flame. It 1s upon 
the proportions in which these principal constituents of the coal are 
present that the characteristic properties of the various varieties of the 
mineral to a great extent depend. For instance, in a good Welsh an- 
thracite, the percentage of carbon is very high ; while the amount of 
The result is that the anthracite is 
hard to kindle, and burns almost without flame ; while a marked con- 
trast to this is a good cannel, or even Wallsend coal, in which the per- 
centage of carbon is considerably smaller, but in which that of the hy- 
drocarbons is very high. Such coals easily ignite, and burn with a con- 
siderable amount of flame ; or they can be utilized for the production of 
The mineral substances, which are practically the impurities 
in the coal, and mainly form the ash left after combustion, consist of 
sulphate of lime (gypsum),alumina.silica, and disulphide of iron (pyrites), 
which latter forms the so-called coal ‘‘ brasses ’ found in most seams to 
a greater or less extent 


volatile hydrocarbons is very low 


coal gas. 


Ever since Berzelius first expressed the opinion that the heat given 
out by the oxidation of iron disulphide into sulphates of iron might have 
an important bearing on the heating and ignition of coal, it has been 
adopted as the popular explanation of that phenomenon ; and although 
the work of Dr. Richters clearly proves this not to be the case, the old 
explanation is still given. A notable exception, however, is in the case 
of our great metallurgist, Dr. Percy, who, as early as 1864, pointed out 
that probably oxidation of the coal had also something to do with spontan- 
eous combustion—a prediction verified by Dr. Richter’s researches some 
six years later. This disulphide of iron is met with in coal in several forms 

sometimes as a dark powder distributed throughout the mass of coal, 
and scarcely to be distinguished from coal itself. In larger quantities 
it is often found forming thin golden-looking layers in the cleavage of 
the coal ; while it sometimes occurs as large masses and veins; often 


9 
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But inasmuch as these masses of 
pyrites are very heavy, they rarely find their way into the screened coal 
for shipment ; many hundreds of tons of these ‘‘ brasses” being annually 
picked out from the coal at the pit’s mouth, and utilized in various man- 
ufacturing processes. If the air is dry, the pyrites undergo little change 
at ordinary temperatures ; but in moist air they rapidly oxide when in 
a finely-divided condition 


from 1 inch to 2 inches in thickness. 
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| Itis during this process of oxidation that the heat supposed to cause 

| the ignition is evolved. But when it is considered that some of the coa 

| most prone to spontaneous combustion contain only 0.8 per cent. of iro 

| pyrites, and rarely more than 2 per cent., the absurdity of imaginir 

| this to be the only cause of ignition becomes manifest. If 100 lbs. « 

| coal were taken, and the whole of the pyrites in it concentrated in on 

| spot and rapidly oxidized to sulphate, the temperature would barely | 

| raised to 100° C. if all loss of heat could be avoided. Besides which, 

leertain manufactures, pure iron pyrites are largely used, and, wher 

| free from carbonaceous matter, may be kept in a state approachirg t 

powder, in heaps containing many hundred tons ; and although unde: 

going continual oxidation, I have been unable to trace a single case o 

heating, much less a rise of temperature which would approach th: 

igniting point of coal. When, however, it is mixed with finely-divided 

carbonaceous matter, then heating and ignition are of frequent occu: 

rence in even moderate sized heaps. 

I have carefully determined the igniting point 

coal, and find that— 
Cannel coal ignites at 
Hartlepool coal at 
Lignite at... 
Welsh steam coal a 


various kinds o 


698.0 F 
766.0° F. = 408° C 
842.0° F. = 450° C, 
870.3° Ff. = 7° C. 
So that no stretch of the imagination could endow the small trace of 
pyrites scattered through a large mass of coal, and undergoing slow ox 
idation, with the power of reaching the needful temperature. 

From these considerations it is evident that we must unhesitating]) 
discard the old explanation of the cause of spontaneous ignition, and 
see what other factors we have to deal with. 


370° C. 


Carbon, which constitutes so large a proportion of coal, is one ol 
those bodies which possess to an extraordinary degree the power of at 
tracting and condensing gases upon their surface ; this power varying 
with the state of division and density of the particular form used. The 
charcoal obtained from dense forms of wood, such as box, exhibits this 
property to a high degree, while certain kinds of coal also possess the 
same characteristic, although to a less extent. The absorptive power of 
newly-won coal due to this surface attraction varies ; but the least ab 
sorbent will take up 1} times its own volume of oxygen. In some coals, 
however, more than three times their volume of the gas is absorbed 
This absorption is very rapid at first, but gradually decreases ; and it is, 
moreover, influenced very much by temperature, for reasons which will 
be explained later. This absorption itself causes a rise in temperature 
which aids the action that is taking place. The rate of absorption varies 
with the amount of surface exposed, and therefore able to take part in 
the condensing action; so that when coal or charcoal is finely pow 
dered, the exposed surface being much greater, absorption becomes more 
rapid, and a rise of temperature at once takes place. If charcoal is kept 
out of contact with air for a day after it has been made, and is then 
ground down to a powder, it will frequently fire after exposure to the 
air for 38 hours: while a heap of charcoal powder, of 100 bushels o1 
more, will always ignite. It is for this reason that, in making the char 
coal for gunpowder, it is always kept, after burning, for three or four 
days in air-tight cylinders before picking over, and from ten days toa 
fortnight before it is ground. 

If newly-won coal be at once placed in a measured volume of oxygen, 
the gas is at first absorbed and its volume diminished. But after it has 
been in the gas for some little time the coal commences to give off car 
bon dioxide ; and careful investigations show that the oxygen first taken 
in by the absorptive power of the carbon is now entering into chemica! 
combination with the hydrocarbons of the coal, combining with the h) 
drogen to produce water, and with the carbon to form carbon dioxide 
while a small proportion remains in combination in the coal itself. 
that the action taking place is of two kinds—first, absorption of oxygen 
and, secondly, the setting up of chemical action between the absorbed 
oxygen and the hydrocarbon. The absorption of oxygen gives rise to 
heat : and in the case of coal this rise in temperature all tends to in- 
crease the rate of the action going on. Butitis rarely sufficient to bring 
on spontaneous ignition, as only about one-third the amount of oxyg¢ 
is absorbed by the coal that is taken up by the charcoal ; and the acti: 
being much slower, tends to prevent the temperature reaching the hi; 
ignition point of the coal. Air-dried coal absorbs oxygen more quick 
than wet coal. The oxygen so absorbed is in a more active condition 
chemically than when present in the air, as, in the first place, it is in a 
condensed state; and, second, it is diluted with less nitrogen than in 
the air, as the carbon absorbs a higher proportion of oxygen than of 
nitrogen, and the oxygen so absorbed rapidly commences to attack the 
hydrocarbons present in the coal, having apparently but little effect 
on the carbon itself. During this action the hydrogen of the hydro- 
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arbons unites with the oxygen to form water, which mostly escapes as 
apor ; while the carbon unites with oxygen to form carbon dioxide, or 


arbonic acid gas. Both of these actions result in the generation of | 
eat, which, under ordinary circumstances, is dissipated to surrounding | 


bodies, but which, when generated in the center of a mass of fine coal 

which, owing to the fact that its interstices are filled with air, is an ad- 
mirable non-conductor of beat), causes a rise of temperature that in turn 
increases the rate of action and generation of heat until a temperature 
is reached at which the so-called spontaneous ignition ensues. 

‘The most important point to be noted is the extraordinary effect which 
initial temperature has on the rapidity of chemical actions of this kind. 
At a low temperature, and, indeed, up to about 100° F. (38° C.), the 
absorption of oxygen, and the consequent chemical action, will go on 
slowly, with practically little or no chance of undue heating taking 
place; but directly the temperature exceeds 100° F., then, with some 
classes of coal, ignition is only a question of time and mass. Although 
the ignition point of various coals lies above 700° F., yet if many of 
these coals are powdered, and are placed in perforated zinc cases in 
masses of 2 lbs. or upward, and are kept at a steady temperature of about 
250° F.,in an oven, ignition will generally follow in a few hours; while 
between this and 150° F. it will take days instead of hours for the same 
result to follow. At ordinary English temperatures, the mass of broken 
coal must be very great before much risk of ignition is incurred. 

In a paper which I read before the Institution of Naval Architects, I 
pointed out that in the.case of coal cargoes the influence of temperature 
and mass could be easily traced, and that liability to spontaneous igni- 
tion increases with— 

1. The increase in the bulk of the cargoes. Evidence given before 
the Royal Commission of 1875 showed that, in cargoes for shipment to 
places beyond Europe, the cases reported amount to + per cent. in car- 
goes under 500 tons; in cargoes from 500 to 1,000 tons, to 1 per cent. ; 
1,000 to 1,500 tons, to 3.5 per cent.; 1,500 to 2,000 tons, to 4.5 per cent. ; 
and over 2,000 tons, to no less than 9 per cent. Mass influences this ac- 
tion in two ways: (a) The larger the cargo the more non-conducting 
material will there be between the spot at which heating is taking place 
and the cooling influence of the outer air. (+) The larger the cargo the 
greater will be the breaking-down action of the impact of coal coming 
down the shoot upon the portions first loaded into the ship, and the 
arger thereby the fresh surface exposed to the action of the air. 

2. The ports to which shipments are made ; 26,631 shipments to Euro- 
pean ports in 1873 resulting in only 10 casualties, while 4,485 shipments 
to Asia, Africa, and America gave no less than 60. This startling re- 
sult is partly due to the iength of time the cargo is in the vessel; the ab- 
sorption and oxidation being a comparatively long action. Buta far 
more active cause is the increase of temperature in the tropics, which 
converts slow action into a rapid one. 


3. The kind of coal of which the cargo consists ; some coals being 
specially liable to spontaneous heating and ignition. There is great di- 
versity of opinion on this point, but it is pretty generally admitted that 
cases of heating and ignition are more frequent in coals shipped from 
east coast ports than in South Wales shipments. So much, however, 
depends upon the quantity of small coal present, that a well-loaded 
cargo of any coal would be safer than a cargo of Welsh steam coal in 
which a quantity of dust had been produced during loading. 

4. The size of the coal ; small coal being much more liable to spontan- 
eous ignition than large. This is due to the increase of active absorbent 
surface exposed to the air—a fact which is verified by the experience of 
large consumers Of coal on land. Gas managers recognize the fact that 
coal which has been stamped down or shaken down during storage is 
more liable to heat than if it had been more tenderly handled; the extra 
reakage causing the additional risk. 

5. Shipping coal rich in pyrites (or ‘‘ brasses”) while wet. The effect 
of external wetting on coal is to retard at first the absorption of oxygen, 
and so to check the action ; but it also increases the rate of oxidation of 
the pyrites, and when oxidized they swell and split the coal into pieces. 
his inereases heating, due to the exposure of fresh dry surfaces ; and 
(is practically only in this way that the presence of pyrites tends to 

well the list of spontaneous ignitions. 

6. Ventilation of the cargo. For ventilation to do any good, cool air 

ould have to sweep continuously and freely through every partyof the 

irgo—a condition impossible to attain in coal cargoes. Anything short 
f that only increases the danger; ordinary methods of ventilation sup- 
lying just about the right quantity of air to create the maximum | 
umount of heating. The reason of this is clear. A steam coal absorbs | 
bout twice its own volume of oxygen, and takes about 10 days to do it, 
inder favorable conditions ; and it is this oxygen which, in the next 


’ 





hase of the action, enters into chemical combination and causes serious 








heating. Ventilation, such as used to be sometimes arranged for by a 
box shaft along the keelson, with Venetian lattice up-shafts, supplies as 
much air as is necessary to produce the results that end in spontaneous 
ignition. 

7. Rise in temperature in steam colliers, due to the introduction of 
triple expansion engines and high pressure boilers. The increase in 
stokehole temperature due to this is from 5° to 10° F., and this affects the 
temperature of the adjacent parts of the vessel. 

The same factors which tend to give rise to spontaneous ignition in 
coal cargoes will also be found to be the chief causes of ignition in large 
masses of coal ashore ; and the most prolific source of fire in big stores 
of coal at gas works, etc., is to be found in ventilating shafts improperly 
applied, breaking up of the coal, or in some accidental rise in initial tem 
perature, such as a steam pipe or a boiler in contact with a wall against 
which the coal is stored. In the case of coal bunkers in modern steam 
ers and wer ships, the conditions under which the coal is placed are so 
totally different from those existing in a collier, that no comparison can 
be drawn between them. In the bunker the question of mass, which 
plays so important a part in a hold laden with coal, is almost entirely 
eliminated, as from 50 to 400 tons would be about the capacity of any 
ordinary bunker ; and it has been before shown that the cases of spon 
taneous ignition in masses of coal of less than 500 tons do not amount 
to more than one-quarter per cent., and the question of initial tempera 
ture becomes the most important factor. 
event as a coal bunker on fire was rare ; whereas at the present time 
hardly a week passes without some more or less serious cases occurring 


A few years ago, such an 


on the fast liners. It is evident that there must exist some well-detined 
cause for this enormous increase in cases of spontaneous ignition. On 
collecting evidence on this point, the first thing that strikes one is that 
bunker fires are almost entirely confined to vessels in which the bunker 
bulkheads are only separated from the funnel by a narrow air space, or 
are in close proximity to the boilers themselves ; but where the bunkers 
are ‘‘ stepped ” back from the funnel casing and boilers, spontaneous ig 
nition is a great rarity. Taking the case of a fast liner, it is found that 
the temperature in a coal bunker varies very considerably, according to 
its proximity to the air channel round the funnel casing. Close to the 
outside of the bulkhead, the temperature is often as high as 200° F. (93 
C.): while inside, 120° F. would be a fair estimate, and from the center 
of the bunker to the side of the vessel it is seldom above 75° F. (24° C 
The temperature, however, is higher nearer the iron decks, which, being 
in contact with the heated bulkhead, conduct the heat through the coal 
and often raise the temperature to 100° F. 

It has been pointed out that if coal is kept at a high temperature, even 
though it may be far below its igniting point, ignition is only a question 
of time ; and if the bunker coal next the bulkhead is kept at 120° F., 
any coal with a tendency to absorb oxygen will run a great chance of 
igniting within a few days. It is manifest that if this is the real cause 
of ignition, the seat of the fire ought to be discovered close to the heated 
bulkhead. But this is very often not the case ; the mass of fire being 
found near the center of the bunker, and sometimes even towards the 
side of the vessel. Careful examination, however, soon reveals the 
cause of this, as a line of charred coal is mostly to be found running 
from the heated bulkhead to the seat of active combustion—showing 
that the fire started by the high initial temperature has not had sufficient 
air near the bulkhead to do more than smolder ; but that as soon as it 
“ame in contact with a current of air passing up through the coal from 
the hatches in the decks, the smoldering mass began to burn fiercely. 

The tendency to spontaneous ignition in coal has always been sup 
posed to increase with the quantity of pyrites present in it; but experi 
ment shows that it is the tendency or power of the coal to absorb oxygen 
which must be taken as the true index of danger. This may be roughly 
gauged by the quantity of moisture the coal has absorbed from the air, 
as, if much moisture is found in an air-dried sample of coal, it at once 
stamps it as a highly absorbent kind, which must on that. account be 
stored with special precautions ; whereas if but little moisture is present 
it is probably unable to take up enough oxygen to lead to serious mis 
chief. This is very beautifully shown in a table compiled, I believe, by 
Dr. Percy ; and it also makes it clear how little the pyrites have to do 
with ignition 


Liability to Spontan- Pyrites, Moisture. 
eous Combustion Per Cent Per Cent 
1.15 2.54 
Very slight. 1.01 to 3.04 2.75 
1.51 3.90 
\ 1.20 4.50 
Medium... 1.08 1.55 
/ 1.15 1.75 
Cae Wh” woes tes 1.85 
wm 0.85 5.30 
Great... 0.84 5 52 
] 
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When once a coal] has taken up oxygen, and the early stages of heat- 
ing are passed, and the temperature has again fallen, all danger of igni- 
tion is over ; and it may be stored in any quantity with perfect safety. 
So that if it were practical to keep newly-won coal for a month in mod 
erate sized heaps, and then to avoid much breakage in afterwards load- 
ing it, spontaneous ignition would be almost unknown 





The Lauffen Frankfort Power Transmisson. 


te 
By GISBERT Kapp, in the Electrician. 


The distance between the generating station at Lauffen and the re- 


MR 


ceiving stations in the Frankfort electrical exhibition is 175 kilometres, 
Power was transmitted over this distance for the 
first time on August 25th, when the current was supplied to about 900 
16-candle power lamps in the exhibition, and a few days later the out 
put was increased to 1,100 lamps. 


or about 110 miles. 


There are in the exhibition two re- 
ceiving stations, side by side, one for the production of power and the 
other for the production of light, both being connected in such a way 
that either power or light, or both together, may be obtained at will. 
The generator at Lauffen is a Brown ‘‘three-phaser,” made and sup 
plied by the Oerlikon works, and the line consists of three hard-drawn 
copper wires cf 160 mills diameter, supported on oil insulators fixed to 














voltage of the three phaser, the pressure between any line wire an: 
earth is from 7,200 to 9,600 volts, and the pressure between any two lin 
wires from 12,000 to 16,600 volts, being 2 x sin 60 of that in each branc} 
The general arrangement of the circuits from the generating statio 
at Lauffen up to the branches which lead to the power and lighting sta 
tions in the exhibition may best be described by the diagram Fig. 1, i 
which G represents the generator or ‘‘ three-phaser,” the three sets < 
coils being diagrammatically indicated by the three thick lines O J, O J 
and O II] forming angles of 120° with each other. The primary or loy 
pressure coils of the transformer 7, are similarly represented by thic! 
lines, and the three dotted lines 0 1, 0 2, o 3 represent the high pressur 
or secondary coils of the transformer. The generator coil O I is con 
nected with the transformer coil 0, first by the earth wire O O, as alread 
mentioned, and also by an insulated circuit which contains an alternat 
current ampere meter A., a relay magnet R,, anda fuse F. The othe: 
two sets of coils on the three phaser and transformer, respectively, ar: 
The voltage in three branches is indicated by the 
Vo, Vs. The relay magnets are arranged fo 
minimum and maximum current, and if the current in any of the three 
branches of the three phaser should fall short of the minimum, or pass 
veyond the maximum value for which the relays are set, the relay ir 
that branch cuts off the exciting current from the field of the thre 
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three volt meters V,, 
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Fig. 2. 


26 feet high. There have been erected in all about 3,000 
poles at an average distance of 200 feet and the total weight of copper in 
At Lauffen there are three transformers. One of 
these has been made by the Oerlikon works, and the two others by the 
Berlin electricity works. At Frankfort there are also three transform- 
ers, two made by the Berlin and one by the Oerlikon works. The trans- 
forming ratio of all the six transformers is 1-160, and they are oil in- 
sulated. In the power station at Frankfort, which was fitted up by the 
Berlin works, the current is used for working a 100 horse power three 
phase motor, designed by Her von Dolivo-Dobrowolsky. 


wooden poles 


the line is 60 tons, 


The motor is 
coupled directly to a centrifugal pump, which supplies water to an 
artificial cascade 30 feet high. The lighting station at Frankfort has 
been fitted up by the Oerlikon works, and the lamps are arranged partly 
on a large signboard of ornamental design in the exhibition grounds. 
and partly on lamp boards in the exhibition buildings, which serve for 
varying the load within certain limits. 

Mr. Brown’s generator at Lauffen is separately excited, and a rheostat 
is provided, so that the attendant can compensate the loss of pressure in 
the lime by adjusting the excitation. The common junction of the three 
armature windings is connected to earth, and the excitation of the field 
is so adjusted as to obtain from 45 to 60 volts between each branch and 
earth, according to the amount of power flowing out of the station. The 
common junction of the low pressure primary circuits in the transform- 
ers is solidly coanected to the common junction of the armature wind 
ings, and by means of a fuse, to the common junction between the sec- 


ondary or high pressure coils of the transformers. According to the 


phaser. The voltage obtained then in the low pressure circuit at the 
generating station is simply that due to the residual magnetism in the 
three phaser, and therefore perfectly safe even in case of a short circuit 
in the primary wires. It would, of course, have been possible to so 
arrange the relays that in case the current in any branch becomes ab 
normal from whatever cause, the motive power (in this case a 300-hors« 
power turbine) is automatically shut down. This would, however, b« 
a somewhat drastic remedy, especially if the disturbance is of a trivial 
character and capav'e of adjustment without stopping the machinery 
As soon as the exciting power and with it the load is taken off, the tur 
bine begins to race, and this is, of course, immediately noticed by th« 
man in charge at Lauffen, who may then use his discretion whether he 
will shut down or not. 

The fuses, relays, ampere meters, and voltmeters belonging to the low 
pressure or primary circuit at Lauffen are mounted upon one board 
which also contains the voltmeter and ampere meter for the exciting 
circuit, and the rheostats for the latter, by which the voltage of the thre« 
phaser is adjusted. In order to compensate for the ohmic resistance 0! 
the line, the attendant works by a table giving the primary voltage cor 
responding to various currents, so as to keep the pressure at Frankfor' 
constant at varying loads. 

It will be seen that the arrangements of switchboard and instrument: 
at the generating station are of the simplest possible character. In the 
high pressure or secondary circuit there are no switches, but mere!) 
three fuses, F, F: F's, as shown in the diagram. To make a fuse fo 
10,000 volts is not an easy problem, but it has been solved by Ferrant 
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| others, and any of the existing forms of fuses might have been ac- 
ted for Lauffen. Since it is, however, the intention of the two firms 

» have carried out this transmission plant to work later on at double 
preseat pressure (by using two transformers at each end with the thick 

e coils in parallel and their thin wire coils in series) it was thought 

st to arrange the fuses in such a way that there can be absolutely no 

ibt as to their satisfactory working even at 20,000 or 30,000 volts. 

» method of mounting fuses on a board inside the station, has, there- 

e, been abandoned, and the fuses have been placed outside, where 
ey form part of the line. As already mentioned, the line wires are 

' mils in diameter. Close to the generating station there is a short 

ce of line in which each of these circuits consists of a pair of copper 

res of only six mils diameter, and about 8 feet in length. There are 
) posts placed that distance apart to which the line wires are shackled, 

d the fuse wires serve to bridge the space between the posts. To facili- 
tate the renewal of the fuses the posts are provided with steps. This pro- 

sion is necessary because the line is at Frankfort frequently short- 

rcuited on purpose to advise the man in charge at Lauffen that he 
may shutdown. For this purpose there is suspended over the three 

ue wires at the exhibition an angular stirrup or bridge of iron, which 
can be lowered by a cord so as to make metallic contact between the 
three wires. The fuses at Lauffen are thereby melted, and the man in 
harge stops the machinery. Telephones are then switched on at both 
ends, and the line wires are used to speak between the two termini. As 
long as the stirrup is on the wires in the exhibition, it is perfectly safe 
to use the telephone, even if by some mistake the machinery at Lauffen 
vere started while a person is at the telephone. The only effect in this 
case would be to immediately melt the fuses again, and as their replace- 
ment gives some additional trouble to the man in charge, he will in his 
own interest take care not tostart the machinery before the appointed time. 

It remains yet to describe the provision made to guard against acci- 
dentai injury to life or property in case one of the line wires should 
break and fall to the ground, or an earth should occur on the line 
through some other cause. As will be seen from the diagram the com- 
mon junction O of the thick wire coils of the transformer at Lauffen is 
oined by means of a fuse F, with the common junction O of the thin 
wire coils. The electrical center of the whole system is, therefore, per- 
manently connected to earth. Suppose now that the line wire 1 should 
break at any point between Lauffen and Frankfort and fall tothe ground, 
the broken end will make earth, and the corresponding fuse F’, in the line 
at Lauffen will go. Possibly the junction fuse F’, will go. The line 1 
is thus cut out. In all probability the fuse in the low pressure circuit J 
will also melt ; but should this not be the case, the current in this branch 
will be very much reduced, and set the relay FR, in action, whereby, as 
already explained, the excitation is cut off, and the dangerous pressure 
is immediately taken off all the three line wires. 

We have yet to describe the general arrangement of the circuits in the 
power station at Frankfort, Fig. 2. The primary and secondary of the 
transformers (of which only one is shown, the other being a spare trans 
former at present) are again earthed at their electrical center, and thesame 
remark holds good for the field and armature of the motor. The latter is 
shown diagrammatically in the same way as if it were a transformer, 
though this representation is not quite correct. The armature and field 
coils do, of course, remain in the same relative positions to each other, 
but for the sake of simplicity the diagram may be accepted as sufficient 
for our purpose. In reality, the field revolves with a greater speed than 
the armature, the difference in speed or magnetic slip producing the 
electromotive force in the armature. Now, the torque of the motor is 
proportional to the strength of the armature current, which latter in- 
creases with the electromotive force, and, therefore, with the magnetic 
slip. If the magnetic slip were zero, that is, if the armature revolved 
with the same speed as the field, there would be no electromotive force 
in the armature coils, and, therefore, no current and no torque. A mo- 
tor of this class can, therefore, not run synchronously, but must run 
the slower the more the load is increased. The variation in speed be- 
tween full load and no load can, however, be made as small as desired 
he simple expedient of using an armature of low resistance, so that 
even a slip of 5 per cent. or 10 per cent. shall produce the maximum 

ent required at maximum load. In this respect the 3-phase motor is 
tical with an ordinary continuous current motor with constant field, 
Siive also in this case the speed of the armature decreases as the load in- 
teases, To obtain more or less uniformity of speed is, therefore, simply 
‘estion of the amount of iron and copper which the designer chooses 
nploy for a given output; but it should be remarked that by in- 
‘ing the section of the armature conductors so as to get very little 
netic slip, there is danger of producing a machine which will not 
ly start at full load. The reason is obvious. A very low armature 








resistance means an enormous armature current at the moment of start- 
ing, when the magnetic slip is 100 per cent. Now, this enormous arma- 
ture current reacts very strongly on the revolving field, which is, so to 
speak, blown aside by the ampere turns in the armature. This may, at 
first sight, seem a very serious drawback to the 3-phase motor, but Herr 
von Dobrowolsky has hit upon a very simple and ingenious remedy. 
Instead of short-circuiting the armature coils at starting, he inserts into 
each of the three branches a liquid resistance, consisting of an iron ves- 
sel filled with an alkaline solution, into which an iron plate can be 
dipped to a greater or lesser depth. The three vessels, B: B, B:, are in- 
sulated from each other, but the three iron plates are joined by a metallic 
bridge A. At starting, the plates are immersed only slightly, and the 
resistance which is thereby interposed in each of the three armature cir- 
cuits prevents the creation of abnormally strong armature currents, 
which would otherwise blow the field aside. As the motor gathers speed 
the plates are more and more lowered, until the whole of the liquid re- 
sistance is short-circuited, and the motor works without external waste 
of enerry. As regards the question of efficiency, no definite data are as 
yet available, since the commission has not yet begun to make its meas- 
urements. If we may judge from the absence of heating, vibration, 
noise and the general sweetness of the running of this motor, there is 
every reason to hope that the efficiency will be as high as with a direct 
current motor of the samesize. A rough test, which the writer was permit- 
ted to make on a3-phase motor of 2-H.P. gave an efficiency of 82 per cent. 





Mine Ventilation. 
oe 

A contemporary remarks that among the managers of the various 
companies and individual operators of the Anthracite regions there is 
being displayed great interest in every innovation, scientific or other- 
wise, which gives fair promise of adding to the efficiency of their col- 
lieries, reducing the liability to accidents which result in the destruction 
of yaluable interests and harrowing fatalities among the employees, or 
in fact anything which increases the percentage of output of a colliery 
and correspondingly decreases the waste of this grandest of all fuels. 

One of the departments of mining now receiving much attention is 
that of ventilation, and the greatest and most celebrated minds are en- 
gaged in devising means to improve the system now in vogue, careful 
data being secured and observations taken of the characteristics of under- 
ground workings of the various regions. The deep veins are now re- 
ceiving attention from the producers, and as the subterranean work- 
ings become more extensive the matter of ventilation requires more 
careful consideration. The sections which generate large volumes of 
gas are viewed with much solicitude as the openings go deeper and the 
more skillful and thorough men are pressed into service to combat this 
destructive element. The repeated occurrence of explosions from un- 
known causes, or at least where no real apparent cause may be assigned, 
as well as the frequent encounters had with gas in mines that are consid- 
ered almost perfectly ventilated, naturally directs the thoughts of the 
managers to the matter of improved methods of ventilation. 

The mining engineers of the country seem to appreciate the import 
ance of more effectual service in this department of mining, and there 
has been a general interchange of views, discoveries and deductions, 
which have been of vast service to the profession ; some of the eminent 
and practicable specialists even go as far as to say that ventilation is yet 
largely problematical as understood and practiced by many mining 
engineers, and only by repeated experiments and a free interchange of 
deductions may they arrive at the advanced position all desire to attain. 
The construction of such a remarkably large number of powerful fans, 
principally of the Guibal type, during the past two years, and the great 
care exercised in fitting them up, as well as arranging the airways of the 
mines, give evidence that the present is an era of remarkable interest in 
the efficacy of thorough ventilation, which will manifestly result in 
added enlightenment and much benefit will assuredly accrue. 

The gaseous colleries are those which now require much attention and 
no little anxiety, and then, too, as the workings become more and more 
extensive the requirements of the mine are such that ordinary precau- 
tion and supplies often prove unavailing, while atmospheric conditions 
may appear at any time and create havoc where the calculations were 
that provision had been made for every emergency. The wisdom of 
carefully recording every test made of the service of fans is apparent, 
and especially at mines which generate large volumes of gas, and the 
engineers are now laying particular stress upon the reliability of these 
performances. 

There are several collieries of the Lehigh and Wilkes-Barre Coal Com- 
pany, near Wilkes Barre, Pa., which are very gaseous, and recently 
thorough tests were made under the direction of Superintendent Elmer 
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H. Lawall, and the results are surprising, as well as very interesting 


and satisfactory. The tests at the South Wilkes-Barre No. 5 shaft were 
made on the Capell fan, which is an English invention and the only one 
in Operation in this country. The Capell is constructed at a new colliery 
where the air appointments have not yet been completed, as there will 


be a number of splits when the mine is more thoroughly developed. 
The Capell fan is entirely unlike any other in use in this country, being 
constructed wholly of metal and has two sets of blades, an outer and an 
inner set. The six outside blades curve back nearly to a tangent, while 
the six blades on the inside are about one-half the width of the outside 
blades and come up to within about 12 inches of the shaft. The dimen- 
sions of the Capell fan are 12 feet and 6 inches in diameter and 12 feet 
in width, and there are two side openings. The sides beyond the inlets 
are closed and the fan is encased in a large spiral casing. The air pass- 
ing in through the two openings is prevented from coming together into 
one volume by a disc in the center of the fan, which separates the two 
The Capell, under the 


stress of a great emergency at the time of the terrible fire in No. 5 shaft, 


sides, being in size the full diameter of the fan. 


showed a very high water gauge, and the result was eminently satisfac- 
tory at a time when the capabilities were carefully noted. The test was 
made on August 16, 1891, and occupies the first column of the appended 
table. The Capell fan is 12 ft. 6 in. in diameter and 12 ft. wide, two side 
openings, 84 ft. area, driven by a 24 x 36 in. engine belted 3 to 1, at No. 
5 shaft. The figures of the second column apply to a test on the fan of 
Empire shaft No. 2, 24 ft. diameter, 8 ft. wide, one side opening, 113 ft. 
area, driven by 18 x 36 in. engine, August 23d, 1891. The data of third 
column applies to Stanton No. 7, 35 ft. diameter, 11 ft. 8 in. wide, one 
The 
124 sq. ft., delivered but 92 per cent. of the air. The fourth column was 
Hollenback No. 2, 35 ft. in diameter, 11 ft. 8 
in. wide, one side opening 17 ft. 6 in. diameter, 20 x 48 engine. The ta- 
ble follows : 


side opening, 17 ft. 6 in. diameter, 20 x 48 in. engine, air shaft, 


deducted from the fan at 


Guibal. 


45 


Guibal. 
16} 
5,055 
1,021 
230 
5,105 
4,850 


1.85 


Capell. 
180 
5,865 
1,345 
160 
1,196 
215,200 
1.65 
8.68 
60 
123 
56 


45.3 p.ct. 


Guibal. 
74 
5,476 
1,370 
141.7 
2,624 
194, 200 
2.50 
13.00 
74 

101 


» 
a) 


Revolutions per minute 
Velocity of tips of fan blades. 


¢ 
i 


Velocity o 

Area of intake. 

Quantity of air per minute 

Cubic feet of air per minute . 

Waiter gauge. 

Ventilating pressure 

Speed of engine 

Indicated horse power 

Horse power of air current.. 

Efficiency of fan.. 

Cubic feet of air delivered per 
dicated horse power 


air 


20 
9 62 

16 

94.6 
68.5 


72.4 p.ct. 


76.3 


86.2 p.ct. 


76. 
ns 75.7 p.ct. 
in 
2.7% 


1,750 1,923 2.482 


34 


The test at the Empire secured speed of engine at its limit, and the fan 
at the Stanton is anew one. The action of the Hollenback fan was re- 
markable when it is known that the casing leaks. 

The recorded performances of the English fan present many interest- 
ing features, and its work is apparent to one who will examine the facts 
comprehensively. Compared with the exhaustive tests made of the fans 
of the Guibal type, the figures are clothed with much more interest, as 
the Guibal tests were made at the Empire colliery, which is operated on 
the Red Ash and Ross veins and has a very extensive area of workings. 
The Stanton colliery, which is admittedly the most gaseous and fiery 
mine in the Wyoming district, as well as the Hollenback mine, which is 
quite favorably adapted for the thorough test. All of the fans have re- 
ceived attention and their work was of great interest, owing to the com- 
plete test. 





Incandescent Gas Burners. 
——— 

Amongst the English patents recently granted we note one (No. 9,240) 
that was issued, on the application of A. J. Boult and on the ‘‘ commu- 
nication” of J. C. O. Chemin, of Paris, for an improved burner de- 
signed to enable ordinary or carbureted gas, water gas, air gas, or natu- 
f 


ral gas to be employed for heating to incandescence a mantle, cap or 
dome of wire or other suitable incombustible material, and to utilize the 
glow or light radiating from such incandescent cap for lighting pur- 
poses, while the external shape and arrangement of the burner is the 
same as that of ordinary gas burners. In reference to his invention the 
patentee says: ‘‘ This burner is especially applicable in towns through 
which gas is conveyed under a pressure approaching that which prevails 
in Paris ; so that it cannot of itself cause a sufficient quantity of air to 
be carried away and mixed with it to produce an igniting mixture, capa- 





ble of generating the maximum temperature which the gas might atta 
under favorable circumstances. Now, this burner solves the preblem 
automatically creating a sufficient supply of air for this purpose witho 
any special mechanism but by its own normal operation.” 


Fig 7 


ore 
r 


Fi tg. 2 














In Fig. 1 (which isa diagrammatic sectional view of the improved burn 
er, enabling the theoretic principle of its operation to be understood), th. 
burner is shown to consist of a vessel or chamber JK L, preferably of po: 
celain or metal, provided at top with a chimney holder H and its attach 
ments. 
provided throughout its height with a number of orifices of any desired 
form. Into the lower portion of it, a jet burner B projects, having one 
or more openings, whereon the vessel may be fastened by a double nut, 
or by a flange or collar N and a nut M. The burner itself is screwed on 
to any support—such as a bracket, lamp, chandelier, etc. The vessel or 
chamber is fitted internally with offsets P Y, upon which rest truncated 
The first or lowermost trun 
cated cone C causes the first mixture to form between the gas issuing 
from the jet B and the air entering through the perforated or open por 
The second cone D acts upon the initial mixture issuing from 


The vessel or chamber is of any convenient external shape, and is 


cones having straight or curved surfaces. 


tion L. 
the first cone C in the same way as the first cone C acted upon the gas 
from the jet B ; and the mixture takes up more air from the openings o' 
the part K,so that, on leaving the second cone D, the mixture receives an 

other supply of air from orifices of the part J provided for the purposé 

This successive admission of air is assisted and increased by the drauglit 
created by the glass chimney J. 

The crown or ring forming the chimney-holder supports (1) one a 
truncated cone G, which may be integral therewith, and having either 
a straight or curved surface, and (2) another truncated cone of the same 
shape as the cone G, but preferably about double its height, with asmall 
space between the two. The latter may be supported on the chimney 
holder as in Fig. 1, by means of three or more narrow brackets or fin- 
gers, so as to allow of the free circulation of air between the cones G and 
E;; or it can be supported by an offset or shoulder formed on the chim 
ney holder as in Fig. 2. The chimney holder or crown may, for this 
purpose, be provided with openings around its circumference, as in Fig 
2,so that the external air may enter the space between or about thie 
cones Gand E. At the top of the inner cone E, a cap A of metal 
other material is adapted to be heated toincandescence. Besides, within 
the cone EZ is arranged a dome-shaped wire-gauze screen F, the object 
of which is to renaer the mixture of gas and air burning within the cap 
A uniform and homogeneous, and at the same time tojprevent the ignit 
ing mixture formed in the manner already explained from coming into 
contact with the incandescent cap, and, on being ignited thereby, burn 
ing within the apparatus. This screen is an essential feature of the ap 
paratus ; and the patentee particularly points out in this connection 
that, in the arrangement described, the mixture of gas and air always 
burns upon the outer surface of the cap or dome A, and never within 
which constitutes a striking destinction between the operation of t 
burner and other incandescent burners. 

The space left between the two cones G and EH is to admit a current 
air between them, so as to prevent their being heated to an excessive « 
gree; while, on the other hand, this current of air also supplies t 
oxygen necessary for the complete combustion which takes place on tlie 
surface of the incandescent dome or cap. 

The cones E, D, and C, and the vessel or chamber J K L, may p 
ferably be made of porcelain or metal ; and the cap or hood A, which 's 
to be heated to incandescence, may be made of a suitable metal—su 
as platinum, palladium, iridium, or the like—or any alloy of such 
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metals, or of magnesia, or other suitable material. The number 
es may vary according to the effect it is desired to obtain ; and 
irfaces may be straight, as in Fig. 1, or curved as in Fig. 2. 
2 shows a burner constructed for small supplies of say 100 to 200 
per hour. The two upper cones FE and G are separated from each 
by a series of openings provided in the crown or chimney holder. 
ist these Openings a correspondingly perforated ring P is arranged, 
e of a slight turning motion, whereby the amount of air sucked in 
- chimney draught between the cones G and E may be controlled. 
control of the draught correspondingly affects the air supply 
igh the opening of the lower chamber or vessel, so that the respect- 
iantities of air may in every part be regulated at will. 
ding the chamber just mentioned by another 


By sur- 
external chamber or 
g, which may or may not be surmounted by a glass chimney, the 


ratus can be rendered suitable for recovering heat, and the burner 


| with heated air. 





The Relative Merit and Cost of Gas and Electricity for Light- 
ing Purposes. 
oe 
W. H. Preece, in a lecture delivered by him some time ago be- 
the Incorporated Association of Municipal and County Engineers 
England), on this subject, said 


ave the pleasure this morning of bringing before you the subject| cient power to illuminate 10,000 lamps. 
ie relative merit and cost of gas and electricity for lighting pur- | central station at Coldbath Fields 


So there we start with the first theoretical fact that I wish to bring be 
fore you. 

But now we will come to hard facts. 
months ending March 30 


In Manchester, during the 12 


1890, the income derived from gas was 


£434,351; and the expenditure was £360,804—showing a balance of 
£73,547, which was devoted to meeting interest on loans, depreciation, 
cost of public lighting, ete. But from that fact I that the 
1,000 cubic feet of gas was 2s.; and, therefore, 2s. produced an 
illuminating power of 4,000 cardles. 


derive this 
cost of 
[am obliged to use an estimate, 
for the simple reason that the present Corporation of Manchester have 
not established a central electric 
a Provisional 


lighting station. They have obtained 


Order to enable them to do so; but they are now consid- 
ering whether they shall carry out the order themselves or transfer thei 
powers to another body. In making an estimate of the cost of produc 
ing electricity in Manchester, we have to take the experience of other 
places ; and on this point of cost there are perhaps more reliable, accur 
ate, and truthful facts than on anything else connected with electricity. 
The Board of Trade exercises such a powerful control over the electric 


lighting interest that there is no ‘‘ hanky-pankying” with the accounts. 





| 


| They must show the cost of production ; and they are within the reach of 


everyone. We haveat the present time a great many of our post offices 
lighted by electricity. 
office, and have there a plant by which we are going to produce suffi 


I have a large central station at the general post 


We are laying down another 
ying 


now called Mount Pleasant—where 


ses; and, asa practical man speaking to practical men, I propose to | we shall be able to generate electricity for a further 10,000 lamps. 


onsider the matter solely from a practical point of view, and to deal 
ater with the financial aspect of the question than with mere tech- 
Of course I shall have to deal with figures, and figures are pro- 
ially dry. It has been said that you cannot extract a joke out of 
es, and that you can always manipulate them to suit your own 
particular views. Neither statement, however, is quite true. As re- 
gards manipulating figures to suit one’s own ideas, I dare say it will be 
said | am going to do very much that kind of thing ; 
you to-day—if I have any prejudice 

is au enthusiastic electrician. 


but Iam address- 
as a gas shareholder, and not 


Comparisons of cost are generally fallacious, because the comparison 
lepends so very much upon the point of view. The questions which we 
What is the capital involved 
What is the profit derived? What has the 
Well, I told you I am going to address you asa 
practical man; and I am not going to bring before you any fanciful 
figures. They are figures which you can all get for yourselves, and 
you will be able to check the deductions I am going to make. Now, I 
have taken the case of Manchester for the simple reason that I have 
more authentic records of what is done there than in any other town. 
From the records of the Gas Department of that city, it seems that a ton 
of coal produces 9,611 cubic feet of 20-candle gas. Of course, that is 
rather above the average candle power throughout the country ; the 
average is not more than 15 candles. Since this is the quantity of gas 
produced by a ton of coal, it follows that 1 lb. of coal will yield 4.29 

ibic feet of gas ; and if 4.29 feet of Manchester gas is burned per hour, 
we get an illumination of 17.2 candles. 

ln drawing a comparison between gas and electricity I must use one 

nical term. 


have to decide are generally such as this: 
n any particular industry ? 
consumer to pay? 


It is a term that has come into very general use, and 
have to be understood—even if it is not understood now—by every 
engineer, whether electrical or municipal. That term is the ‘‘ watt.” 
\ watt is a unit of power. The common unit of work with which we 
ire most acquainted is the foot-pound ; and the unit of power we know 
s the horse power—that is, the power exerted that will raise 33,000 
ounds 1 foot per hour. In other words, you may say a horse power is 
ower which will raise 550 lbs. 1 ft. per second. Now, a watt is the 
r which, in the metrical system, will raise—I forget the exact value 
ummes per centimeter ; but it is that exact power which is exerted 
current of electricity called an ampere when flowing through a re- 
sistance of 1 ohm for one second—it connects mechanical power with 
electrical enery. So, in the use of electrical energy, if we burn ina 
| boiler 7 lbs. of coal per hour, we shall get 14-horse power. But 
sented in watts, it means that we shall produce 1,000 watts; and 
watts is called a kilowatt. 

saw that 1 lb. of coal turned into gas will give us an illuminatinw’ 
r of 17.2 candles. I must here observe that we can use electrical 
ry in two forms—one in the are lamp which we see illuminating 


Y 


re 


From my own experience there is not a shadow of doubt that at the 
present moment we can produce a kilowatt-hour (which is the unit of 
energy to compare with 1,000 cubic feet) for 4d. 
means this 
arc lamp for 8d.; and by a glow lamp for 4s. 


Taking this 4d., it 
That we can produce 4,000 candles by gas for 2s.; by an 
So that you see on these 
that 
limit of light produced is twice as much by the glow lamp as it is by the 
gas lamp. 
We all know this, however proud we, 
iat, 


houses of the consumers of gas, the 20 candles are greatly diminished 


facts (I will not call them estimates, they are facts the theoretical 


These are theoretical limits; they are not practical ones 


aS gas engineers, may be at pro 


ducing gas of 20-candle power, tl when we go to the shops and 


but it is one that, some six or sev 


Mr. 


This is a very important question 


en years ago, concerned us very much at the post office. Vernon 


| Harcourt and I devoted a considerable amount of time to experimenting 


on this question. 
supposed to consume 5 cubic feet of 


Mr. Harcourt found that an ordinary open burner, 


vas 


per hour, and which ought to 
give a light of 15 candles, really only gave practically 10 candles—due 
to dirt in the burners, and probably to the draughts and the flickering 
of the light preventing the proper combustion of the gas. 
value found for London is equally true for Manchester or anywhere 


This pro rata 


else ; and the result is that, to obtain 4,000 candle power, you must prac- 
tically add 30 per cent. to the cost of the gas. 

By the by, I ought to say that this depreciation of the value of light 
is not only true in the case of gas, but it is also true to a certain extent 
in the case of electricity. 
they are new, 16 candle power ; 
there is a peculiar action progressing between the current of electricity 
which is flowing 
evaporate- 
ing on the glass bulb, obstructing a certain amount of light. 


The lamps that are sold will give you, when 
but in the course of 200 or 300 hours 
and the carbon filament, which causes the latter to 
it flies away in straight lines, and is deposited as a thin coat 
You have 
also a quantity of dirt accumulating on the exterior of the glass bulb ; 
so that you have a depreciation of the value of the electricity, although 
not so great as in the case of gas 

I should mention that, 
draw no distinction in light-giving power when I speak of 


in the remarks I am now going to make, I 
a lamp, 
whether electric or gas. Five cubic feet of gas will give practically 10 
candles ; 33 watts of electricity in its normal condition will give 10 can 
dles. 


lamps, you draw a very fair comparison between gas and electricity 


So, by taking your calculations on 33-watt (or 10-candle power 
when used as an artificial illuminant. These figures want further cor 
rection. 
deed—that is, the tremendous waste of gas which occurs through lights 


There is one element in gas which is a very serious loss in 
being left burning unnecessarily. The result is that quite 20 per cent. 
of gas is used more than is essential; and it is brought out as a very 
striking fact by this—that, taking the nine principal towns in this coun 
try, the average number of hours of burning gas is 600 ; while the av 
erage number of hours for electricity is 460. This last figure is taken 





s a good deal, and the other in the glow lamp, which we use in our 
s. Now, 1 1b. of coal burned in a boiler to produce steam will 

electrical energy which will give, if burned in the form of a 
g lamp, 48 candles; and if in the form of an are lamp, 288 candles. | 


from 200,000 lamps which are now alight in London. Well, with gas 


| you have a tremendous waste, owing to these burners being left flaring 


about; but with electricity we have no such waste. 
a tap we can put the light ‘‘in 


By simply turning 
or ‘‘out;” while with gas you each 
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time require a match. There is a species of instinct that teaches the con- 
sumer at once that, if he wants a light in a particular place, with elec- 
tricity he has only to turn the tap; and when he has done with it he has 
The result is he gets no waste. 

Now, it comes to this, that the comparison between gas and a glow 


simply to give it another turn. 


lamp is not 2s., 
this. 
per gas burner is 9s 
feet 


but the practical figure of 3s. 8d. Now we can prove 
The average amount paid in the nine chief towns of this country 
, while the average price of gas is 3s. per 1,000 cubic 
The average price of the 200,000 lamps that are lighted in London 
is 10s. per lamp. So that we have these two facts—that the average 
price paid by the consumer of gas is 9s. per annum, and by the consumer 


of electricity, 10s. This is a startling figure, because most people are 


under the impression that the cost of the electric light is very much | 


greater than gas; and I have been myself much surprised to find that 


the price paid in my house (where I generate my own electricity, and 
have done so for seven or eight years) was so very small. I have a gas 
engine, accumulators, and over70 lamps fixed in the house; and I am pay 
ing no more than I did for gas lighting,—the price per lamp being less 
than 10s. 

{ have taken all the electric light companies in London, and have 
tabulated the revenue derived by each company per lamp per annum,— 
that is, a 33-watt lamp. The Metropolitan Electric Supply Company 


derived a revenue of 12s. per lamp; the Chelsea E'ectricity Supply 


Com anV, OS. 6d. ; the Kensington and Knightsbridge Com any, YS. 2d.: 
} . = PS > } . 
the St. James 


and a Company 


the House-to-House Electric Supply Company, 11s. 6d. ; 
Pall Mall 
not in London—that is the Brighton,—8s. 6d. The average amount paid 
Well, 


I have verified this ratio between the two. Taking two year’s experience 


and Electricity Supply Company, 9s. 6d. ; 


for 200,000 lamps, is, therefore, 10s., compared with 9s. for gas 
with each light at the General Post Office, we find that gas costs us 18s. 


the ratio being 9 to 11, and not 9 to 10 
as in the figures I have given you. 


per lamp, and electricity 22s. ; 





|the price of electricity is coming down. 


Taking Manchester, where the gas | 


is cheaper than in London, it appears from the returns that the average | 


price paid per lamp for gas is 7s. 6d. per annum; while, taking the cost 


of the production of electricity,—viz., 4d.,—the revenue that Manchester 
will derive from electric lamps will be 8s. 4d. The rates of charge for 
electricity vary very much. In London the private companies are 
charging in some instances 7}{d., and in others 8d. In Bradford they 
commenced by charging 5d. ; and they have raised it to 6d. In New- 
At the Post Office 
and [ think we have a 
discount off the 44d., which makes the cost approach very closely to that 


castle they charge 44d., and allow large discounts. 
in Newcastle we have large users of electricity ; 
of gas. In the case of factories, where they have installations, electri 
city is really cheaper than gas. I have the figures from a large mill at 
Bolton, where they have had the electric light in use for upwards of six 
years. While they were using gas, the cost per lamp came to 5s. 64d. ; 
since generating their own electricity, it works out to 4s. 04d., which is 
a considerable reduction. Those who are acquainted with Manchester 
know that under the Exchange there is a large restaurant that used to 
be unbearable when it was lighted with gas. The manager, however, 
replaced the gas with electricity ; and he finds that he not only saves 
800/. a year in the cost of illumination, but he has probably doubled the 
business by clearing the atmosphere and enabling his customers to have 
their meals in comfort. 

So far as figures go, I think that I have given you rather hard facts 
to show that there is not much difference between the cost of electricity 
and gas. In my own case I burn gas; but I do so in the garden, and 
extract from it that which I want—viz., light for my house. Take 25 
cubic feet of gas and burn it direct, you will practically get only 50 can- 
dles by means of the burners, from which I have drawn my calcula- 
tions; but if you burn 25 cubic feet of gas in a gas engine, and get 
horse power, and convert it into electrical energy, this will give you 160 
Therefore with a little additiunal expenditure and care you 
get treble the light-giving power in your house. 
[ ought to have mentioned before that one of the great merits of electri- 


candles. 


are able to use gas and 


cal machinery over gas plant is the small space that the former requires. 
In the case of gas plant, 100 ft. by 50 ft. is, I believe, needed for every 
million cubic feet of gas produced per annum; but a similar space is 
quite sufficient to light up the whole of one of our big towns by means 
of electricity. 

We must not neglect other points. 


we remove from our midst a source of deterioration of our goods and 


| 


| per are manufactured, you can produce electricity for 4d. per unit. 





ness will cause fire as in the case of gas. It requires the usual c 
which engineers know so well how to exercise. The question of hea 
however, I want to thrust down everybody’s throat. We find in 
savings bank department at the general post office that the cost of 
electric light is paid for by the increased service we get out of our st 
The introduction of the electric light there has diminished the num 
of hours of absence by two hours per head per annum. This dim 
tion, put down at 10d. per hour (which is the ordinary rate of pay 
overtime in the Government service), saves us £680 per year alo 
The electric light costs us £700, so that really the cost of lighting is o 
£20 a year. I succeeded in putting the electric light into the gen 
post office just before last Christmas, and the Controller told me that 
light on Christmas evening enabled them to get through their y 
quicker than in the previous year to an extent equal to 200 men 
sanitary aspect of electric lighting is also of great importance to eng 
neers. The impurities emitted by gas into the air are poisonous, and 
burned in a bed chamber is as great an evil as bad water and bad sme!'s 

There is another point connected with electric lighting—it is not a | 
A common statement made,when matters of this kiad are argued 
“This is a light of luxury 
We don’t want this thing in our midst ; it is only the rich man who can 
afford to pay for it.” The electric light, I contend, is the poor man’s 
light. If you can give a poor man a light for 8s. 4d. a year, as in Man 
chester, think of the benefits he will derive, living as he does in a close 
ill-ventilated chamber, where gas and oil are really filthy. 
price of gas is going up through strikes, labor disputes, and so on, while 
We can produce 1,000 cubi 
feet of gas at Is. 10d. (that is, taking 2d. off for collection and manage- 
ment), or perhaps as low as Is. 74d., 1s. 4d., or even 1s. But what can 
we produce electricity for’ I have just been making an exhaustive in 
quiry as to the cost of electricity for the production of phosphorus and 
These are industries where the use of the 
current is continuous, whereas in electric lighting the load is irregular. 
Where the load line is regular, as in works where phosphorus and cop 
It 
means this, that if we take the theoretical difference between gas and 
electricity, the equivalent of gas is produced at 3d.; so that we have thi 
prospect before us of producing electricity at 4d. per unit, against 3d. 
There is one reason why gas is still ahead of electricity. It is 
that there is such a market in this country for residuals. The price ob 
tained for coke, ammoniacal liquor and other products, practically re 
duces the price of coal to the gas manufacturer to something like 4s. pe: 
In London we have to pay for Welsh coal about 23s. per ton; and 
that iswhy in London electricity must cost more than gas for some time 
I have been looking into the matter of the lighting of Malta 
and Gibraltar ; and when we come to those places, where there is no 
market for residuals, there is no difficulty whatever on my part in show- 
ing that it is possible to produce electricity cheaper than gas. 

I have now done, gentlemen. As I said at the beginning, I wish to 
place this matter before you as a practical man speaking to practical 
and I want you, if you agree with my calculations, to point out 
to your different authorities that their duty is to look to this matter of 
the introduction of the electric light—not only from a financial point of 
view, but from a political, as well as from a sanitary point of view 
and try to persuade them that the electric light is not the light of 
luxury, but the poor man’s light. 

A brief discussion followed the lecture. The President first moved a 
vote of thanks, which was seconded by Mr. Lemon, of Southampton 
Mr. Brodie, of Wh.tehaven, asked whether Mr. Preece, in comparing 
the cost of the two lights in his house, included the outlay for the 
engine, dynamo, and other plant. He also drew attention to the fact 
that Mr. Preece had taken the price of electricity at Newcastle for his 
comparisons ; and there it was only 44d. per unit, with a large discount 
This was an unfortunate instance to take, as coal should certainly be 
cheaper there than anywhere else. What he should like to know was, 
what would be the cost per unit at Malta and Gibraltar, where the 
Mr. Fowler, of Stockport, observed that the 


ury. 
by local boards and other authorities, is : 


Besides, the 


the decomposition of copper. 


for gas. 


ton. 


to come, 


men ; 


gas 


of coal was greater. 


marks Mr. Preece had made as to the use of gas engines for generating 


electricity were based on the use of ordinary coal gas. If Dowson gs 
were used he apprehended the cost would be reduced to something 


When we adopt electric lighting | one-third, because this gas only cost 2d. or 24d. per 1,000 cubic feet 


Replying to the points raised by the various speakers, Mr. Preece s 


chattels, and books and pictures, and that which dirties our ceilings: | first with respect to the relative cost of gas and electricity in his house, 


we are introducing something that encourages cleanliness: and we add! he would ery 


materially to our comfort, and consequently to our cheerfulness. 


** neccavi He was now using exactly the same quan!'ly 


As | of gas in the engine as he did previously for lighting direct with g 


to the security of our buildings, electric lighting is not absolutely safe. | but by means of the engine he obtained three times the amount of light. 
It is all nonsense to say that it is perfectly safe; itis not so. Careless- | It was now the first time the question had been put to him. ‘* You, 4 
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ess man, allow nothing for depreciation, nor for interest on capital?” 
eplied, ‘‘ Certainly not. You do not allow for depreciation on your 
or interest on the money paid for your pictures or furniture. 
why should I allow interest on the outlay for my engine and dy- 
As to the cost of coal in Malta and Gibraltar, he might say 
the element of coal was not a serious item in the cost of the pro- 
in of the electric light. The cost of coal per unit in London was 
id. ; but, as a matter of fact, the cost at the general post office 
d., and that with best Welsh steam coal at 23s. per ton. Cval 
d be had at Malta and Gibralter at 24s. and 25s. per ton ; so that 
q y there was no perceptible difference. There was no doubt what- 
they could produce electrical energy by means of Dowson gas in 
engines at one-third the price of illuminating gas. The most care- 
experiments had been made by Messrs. Crossley, and they stated 
by Dowson gas it cost 14d. for fuel per horse power per hour. The 

nary price allowed for coal was 24d. per horse power. 





. 3 ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


‘ued a sialic 
ury : \r the annual meeting of the Birmingham (Ala.) Gas Company the 
can . jorts presented repecting the operations of the Company for the 
ins E r were very satisfactory. The officers chosen were; President, B. 
fan 4 f. Roden ; Vice-President, Joseph F. Johnston ; Secretary and Treas 
lose Be r, F. L. Bivings ; Superintendent, T. Byron. 
the s 
hile E VE are in receipt of a copy of the ‘‘ Announcement and Programme 
ubi of Lectures, 1891-92” of the Franklin Institute, which as usual puts out 
age- ] rare treat for its members. The lecture course opens on November 2d, 
can q iud closes on February 29th, aud in that interval no less than 32 well 
e in iried themes will be lectured upon by speakers, the majority of whom 
and : have international reputations. Prof. Edward Orton, Director of the 
f the 5 Ohio Geological Survey, will bring the series to a close, by a lecture 
ular, F february 29, 1892) on ‘*‘ Petroleum: Its Geological History and Use 
cop 4 0 Modern Civilization.” It might be remarked that, in respect to ‘‘non 
It 4 resident members,” the laws of the Institute read : ‘‘ Newly-elected mem- 
and q ers residing permanently at a distance of 50 miles or more from Phil- 
e the ulelphia may be enrolled as non-resident members, and are required to 
t 3d. q pay au entraace fee of $5, and $2 annually.” 
It is E pa agee ares ecinames 
» oh. : SOME time ago the customers of the Columbus Gas (natural) Light 
iv re aud Fuel Company, of Sharon, Pa., presented a petition to the Com- 
‘4 ner : pany asking that a reduction in the selling rates be made. The Com- 
‘etal pany, after due consideration of the petition, returned the following 
‘tiene answer: ‘‘The natural gas business was always considered a hazardous 
Malta one, but not until within the last year anticipated that the risk in the 
— failure Of gas was so great as it has proved to be in the last 12 months. 
show: \ll the Pittsburgh companies have carried on the business as though it 
vuld last always, until the last year, when they found themselves very 
ish to short of gas, with large indebtedness hanging over their heads, caused 
ctical a having to purchase gas territory and increase the size of their lines ; 
t out ind also found their stock not worth on the market more than one- 
er of juarter to one-eight of what it cost them, and they have been so far un- 
int of ible to improve this condition of things. While the Columbia Com- 
‘ew pany’s condition is not so bad as the Pittsburgh companies we have 
ht of spoken of, yet, in a great measure, this is true of the Columbia Com- 
| The pressure of the gas wells from which the Columbia began 
wad 0 to take its supply was at that time 640 lbs. The pressure now at those 
ypton s is not over 120 lbs., and perfectly useless for the Columbia Com- 
ering to carry gas a distance it has to be carried to reach Sharon. But 
he vas for the large expenditure that the Columbia Company has gone to in 
1e fact ug for new territory and acquiring it, at a distance of from 7 to 15 
or his | from its original wells, Sharon would not have any gas to speak 
count day. In fact the gas rates at Sharon are really at a lower figure 
nly be the Company should, in justice to its proprietors, charge.” 
NW WAS, RSS: 


our issue of a fortnight ago we noted that Mr. C. R. Dinsmore had 
ie cost ' . \ 
ee ws ned from the Superintendency of the Marblehead (Mass.) Gas and 
tric Light Company, and we are now called upon to chronicle the 


raling : : ? 

ze 7 itable fact that his death occurred some days after the resignatiqn 
) : : ° 

one handed in. His resignation was to have taken effect on Thursday 
- st week. 

ce said ‘ appeal has been filed with the Massachusetts Supreme Court for 
house, ssolution of the Middleboro Electric Light and Power Company. 
Jantly 

h gas; ‘ Thursday of last week, Messrs. H.S. McKee, R. C. McLean, J. D. 
f light. \ Cable, J. G. Ormsbee and Wm. R. Hartupee, applied to Governor 


son for the right to erect and operate gas plants at Homestead, Mc- 





| Kee’s Rocks, Chartiers, Esplen and Mansfield, Pa. The Company is 
capitalized in $250,000, and the purpose is to enrich the natural gas, by a 


| certain patented process, so that it can be used for fuel and lighting, the 
| 


supply to be carried on at a much higher figure than that at which the 
natural gas is now furnished. Every indication in the Pennsylvania 
natural gas district is that the woeful wasie of the past four years has 
brought about the inevitable result 


“OBSERVER” forwards the following, from a Providence paper, re 
garding the proposition to install a municipal electric lighting plant at 
Fall River, Mass.: ‘‘ The committee that was asked to consider the advis 
ability of establishing an electric light plaut for city purposes reported 
as taxpayers generally expected it would report. As the books now bal 
ance, it is a little difficult to understand how the town would manage to 
buy an electric light plant, if said plants were selling at $1.25 each, in 
stead of $200,000. It has already been explained that, owing to an in 
crease in the tax rates and the amount of assessed property, money is a 
trifle scarcer this year than it ever was before, and it was necessary to 
practice the closest economy with the license funds in order to make 
both ends meet. The same financial condition of affairs will prevail 
next year, and for the next 500 years, so that there will never be any 


great danger of crowding private capital out of the field here 


THE Citizens Gas Light Company, of Willimantic, Conn., expects to 


occupy its new premises on or before November L5th 


THE electric lighting service at Chattanooga, Tenn., is so bad that the 
people are disgusted with it. Perhaps the proprietors will see their way 
clear to putting more money into theconcern, although their investment 
now would appear to be sufliciently heavy. 


IN connection with the Hebraic crusade (and when the Harlem He- 
brews turn their thoughts to cleanliness with greater pertinacity than 
has hitherto been their wont, it will be all the better for the genera 
health of that portion of New York) against the Standard Gas Company, 
which crusade is being carried on before the Health Board, the follow 
ing mention will be of interest. ‘‘ Exhibit I.’ isa statement from the 
Harlem Local Reporter, of the 10th mst., and ‘t Exhibit IL.” is a cor 
rection of the statement, furnished by the ‘‘ Engineers” spoken of in 
the Local Reporter. 


‘ Exhibit I.—The Health Board received a letter on Wednesday 
(Oct. 7), from the Directors of the Standard Gas Light Company stating 
that Prof. Charles F. Chandler had been engaged by them to make an 
examination of the gas works at the foot of East 115th street and ascer- 
tain the improvements required to do away with the unpleasant odors 
The Board in executive session reaffirmed its former decision, which 
declares the gas works to be a nuisance and ordered the works closed 
until the Board shall be convinced that the nuisance is abated. The 
Sanitary Superintendent was ordered to make an examination and re- 
port at the next meeting of the Board the length of time that would be 
required to execute the order and also report any disobedience of the 
order. In accordance with the order of the Board of Health, which 
was given on Tuesday afternoon, very little is going on in the works of 
the Company. With the cessation of the works there was an end of the 
smell, and the people who have been inconvenienced for such a long 
time by the foul odors were enabled to breathe pure air. There was 
reneral rejoicing, and one enthusiastic gentlemen said that the under 
taker who had been getting rich by the number of funerals in the 
neighborhood brought about by the smells would not make so much 
money, and that he looks for a return of the good old days when the 
section which the gas works invaded was picturesque and aristocratic. 
President Andrews of the Gas Company was not so happy over the re 
sult of the fight as was Mr. Rosenheimer. He characterized the whole 
business as a piece of persecution and said that he would have the water 
tested by an expert analyst in a day or two in order that a sample and 
the report upon it may be sent to the Board of Health. When asked 
why he had not had a sample of the water analyzed before the works 
were stopped, he replied that the question was impertinent and refused 
to say any more about the matter. The Engineer in charge of the works 
said that he is working on several systems of flues by which the oil may 
be burned and the odors abated, which he will in a day or two submit to 
the Department of Health, with a request to be allowed to resume opera 





tions.” 


| ‘¢ Bxrhibit LL—This whole story shows how much truth there is and 
| how much reliance may be placed in very many of the newspaper re 


ports. It is a fact that the works of the Standard Gas Light Company 





have not been stopped, have not been shut down, and have not ceased 
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to make gas for one consecutive minute, since the said ‘‘ Engineer” took 
he claim 
‘flue for burning oil,’ nor has he any idea 


charge of the same, in June last. He has never been nor did 


to be engaged in devising a 
of asking for permission to resume operations, because these have never 
ceased. 


FREDERIK 


In a word, the whole statement is simply a contemptible lie. 
EGNER.” 


GENERAL FREDERICK E. Camp, Secretary, Treasurer, and Purchasing 
Agent of the Middletown (Conn.) Gas Light Company, died at his home 
in that city, on the Sth inst., after a long illness. Deceased, who was 
well along in years, served during the war in the 24th and 29th Con- 
necticut regiments, and after the rebellion ended acted as a Captain in 
In 1881-82 he 


was on the staff of Governor Bigelow as Paymaster General of the State 


the regular army, a position that he held for ten years. 


militia, and was State Adjutant General under Governor Lounsbury in 


1887-88. He was prominent in local affairs, and was well liked by his 


r_.] 
fellow-townsmen 


The offices of the Citizens Gas Light Company, of Wakefield and 
Mass., have been removed from the Woodward Building, on 
Albion street, to the Company’s works, on Railroad street. Mr. 
R. Wallis, formerly Agent in New England for the Buckeye 


Company, of ¢ ‘leveland, Ohio, 


Reading, 
Louis 
Electric 
has been appointed bookkeeper for the 


Gas Company 


THE Franklin (N. H.) Gas and Electric Light Company has placed a 
contract with the Edison Company for the installation of a 45-light are 
plant, of the Edison type. This move is taken in order to enable the 
Company to carry out the public lighting contract recently awarded it, 
under the terms of which the town agrees to take 33 arc lights, to be 
kept alight until midnight of each night in the year, on the payment of 
$65 per light per annum. The contract is to run for five years. 

THE Belfast (Me.) 
franchises and plants of the local gas and electric lighting companies. 


The te 


Illuminating Company is now in possession of the 
rms of the consolidation were previously given in the JOURNAL. 
THE Carolina Heat and 


Shelby, N. C. 
point on the first Broad river about 54 miles west of Charlotte. 


Gas Company will construct a gas works at 
The place is the capital of Cleveland county, and is ata 
It has 
a population of possibly 4,200, and is rapidly becoming an important 
manufacturing center. 


AT the stockholder’s meeting of the Mausfield (Ohio) Gas Light Com- | 


pany, held at the Company’s office in the Wiler House building, the fol- 
Directors elected 


Uhlich 


lowing were Messrs. Joseph H. Hedges, Lyman 


Strong, Samuel , John Mellhenny, Joseph Gardner and S. 


dent, Lyman Strong; Vice-President, 8. E. Bird ; Treasurer, Joseph 8. 
Secretary, Will C. Hedges ; Superintendent, George S. Harris. 
It was determined to put in an additional plant of the water gas type, of 
a capacity sufficient to double the present send-out. 


Hedges : 


At the same time 


and place the Mansfield Electric Light Company’s annual meeting was | 


held, and the Directors chosen were the same as those above mentioned. 
with the addition of Mr. H. E. Bell. The officers chosen were 
Bird ; Vice-President, Samuel Uhlich ; Treasurer, JosephS. Hed- 
ges: Secretary, Will C Superintendent, George S. Harris. 
The management will enlarge the generating capacity of the plant, as a 
‘ breakdowns.” 


President, 
S. E. 
Hedges ; 
guarantee against Both the Companies are prospering, 
and the proprietors are more than satisfied over the outlook. 

THE New Bedford (Mass.) Gas and Electric Light Company dividend 
of 14 per cent. was payable on Thursday last. 


THE authorities of Tyrone, Pa., have awarded a contract for the pub- 


lic lighting to the Home Electric Company, at its ‘‘revised” bid of $75 | 
per arc per annum, lights to be in duty each night and all night of the} 


year, the contract to remain in force for three years. When the bids 
were opened it was found that the Tyrone Gas and Water Company’s 
proposition was the lowest, but in order to cause the discrepancy to be 
less marked the Home Company (whose original bid was $84 per lamp) 
was permitted to take $9 off per lamp per annum, and the contract was 
then allowed on the amended basis. The bids as originally submitted 
follows: Tyrone Gas and Water Company $40 per lamp for 
Home 


24-candle 


were 


as 


three years ; Electric Company, arcs, $84 each per year; incan- 
, $21 each per year. Mr. C. H. Dieffenbaugh, 


he Tyrone Gas and Water Company, in his note to 


descents power 
Supperintendent of t 
‘* Had we wished to do so 
the Council) to give us the contract, but 


to fight. If there is any place in which a company 


umong other things 


is on the suoject, Says, 


have compelied them 


‘tter not 


|ing enough to place the main buildings in danger. 


K. | 
Bird. The Directors organized by electing the following officers: Presi- | 
| cost 60 cents, and $1,950 for plant, with lamps at 60 cents. 
rr . ~ 

ition is calculated to support 295 lamps. 


not 
i 


is supplying 45, or less, are lights, for 365 nights, at the rate of $7 
are per year, I would like to know what dividends ure paid to the s 
holders. The local Etectrie Company supplies commercial arc | 
on an 11 o’clock schedule, at the rate of $72 per year.” 


THE new holder for the Biddeford (Me.) Gas Light Company 
contract for which was awarded to the Davis & Farnum Manufact 
Company, will be ready in ample time for the coming busy se 
The Biddeford Company’s sendout is increasing—a notable thing a 
it being that the consumption per meter more than keeps pace wit! 
increase in new consumers. 


AT a stockholders’ meeting of the Saratoga (N. Y.) Gas and Ele 
Light Company the following officers were chosen: Trustees, Wi! 
Elias H. Peters, Charles F. Stone, Alfred W. Trotter, 
William Reynolds ; 


Foster, Jr., 
President, William Foster, Jr.; Treasurer, Wj] 
Reynolds ; Secretary, Elias H. Peters. 

THE New England Weston Illuminating Company has been abso 
by the Boston Electric Light Company. 


SoME days ago a fire broke out in a storage shed of the Stam! 
(Conn.) Gas Light Company, and the flames at one time were threat 
The firemen, hi 
ever, managed it well enough to confine the fire to the sheds in w} 
it originated. The money damage was trifling, but Assistant Supe: 
tendent John A. Waters unfortunately sustained a severe injury to 
right arm. 


THE Newport (R. I.) Gas Light Company has purchased the property 
The plot « 
tained 21,787 square feet, and will be a valuable addition to the C 
pany’s real estate holdings. 


lying between the gas works and Wellington avenue. 


ACCORDING to local advices, the suit brought by Mrs. James Hur': 
against the Laclede Gas Company, of St. Louis, Mo., to recover $5,()()\ 
damages, has been compromised, complainant having accepted $2,50( 
complete satisfaction of her demands. The suit grew out of the a 
dent at the works Jast May, at which time complainant’s husband |; 
his life, while in the Company’s employ, through the falling in of t 
roof of a retort house at Station A of the Laclede works. 


THE Edison Company was awarded the contract for installing an 
candescent electric lighting plant at the State Reformatory, St. Clo 


| Minn., at its bid of $1,285, lamps to be considered ‘‘ extra,” and to 


charged for at the rate of 40 cents each—lighting equivalent of lam 
Other bids submitted were : $1,785 for plant, lamps 
The insta! 


be 16-candles. 


WE are indebted to Mr. Chester P. Dewey for the following, fron 
recent issue of a Rochester (N. Y.) newspaper: ‘‘ July 1st next the con 
tracts of the city of Rochester with the electric light companies will « 
pire, and beyond a doubt the question of a renewal will receive close 
consideration, as the expense attendant upon the city’s illumination 
electricity has reached a very high figure. The Lamp Committee (A] 
Adams, Cleveland, Lewis, Shelton and Kelly) of the Common Cou 
will be the investigators. In fact, the chairman of the committee (A 


| Adams), when spoken to on the subject by a reporter, said: ‘ The cit 
not by any means dependent on the electric companies. 


All the 
lamps, it is true, have been removed from Main and state streets, but 


|other parts of the city it is the policy of the committee to allow the gas 


lamps and posts to stand. The whole number of posts removed outsi«| 
the business portion of the city is very small, and so we could, on *4 
hours’ notice, cause the gas lamps to be lighted.’”’ The local paper t! 
continues : ‘‘ The gas lanterns, which all belong to the Gas Compa) 
have been removed by the Company from all ‘dead’ posts. The « 
owns the posts (the average cost of the same was $7 each), and man) 
them have been sold to outside towns, at the rate of $4 each, but that 


| mand has not absorbed all of them, as at present quite a number 


stored ready for sale. Another question that may be raised is whet 
or not electric lighting is to be introduced exclusively in the city. | 
years ago (April, 1886) there were in use 1,982 gas lamps, 1,332 
lamps, and 309 electric lights. At present there are no oil lan 
to the July budget there were 804 lamps, 1, 
arc, and 790 incandescent electric lights employed, and it is no‘a 
ble that when are lights were first introduced each arc displace: 
gas lamps, but as the are circle of illumination was carried to dist 
so populous as those that witnessed its introduction, the ratio of } 


According gas 
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ent has decreased, until now it might be claimed that on the 
For residence | 
For instance, the Upton Park residents | 


average one arc displaces but 3.8 gas lamps. 
; some people prefer gas. 
ied against the introduction of electric lights on that street a few 
s ago, when a resolution for such action was pending in the Com- 
Council, and gas was retained. 


In a retort house 93 feet 4 in. long, 32 ft. wide, are placed 10 benches 
of sixes, 22 x 14 in. x 9 ft. D’s, inside measurement, and a ©-shaped 
hydraulic main, 18 x 18 in., receives the tar and water as made and im 


mediately discharges same. In connection with this main are White's 


| automatic anti-dip valves (on a dry main) which have been at work over 


On Meigs street several citizens | 


displeased with the introduction of electricity, and hold that gas was | 


rable. According to their view it is too bright near the lamps and 
irk in the shadows, and they also consider the poles and wires un- 
q Ve 


int an illumination of the house. It is to be noted that quite com- 


Near one residence a shade was put on the lamp to prevent too 


vy electric lights are ordered for a street without a petition of the | 


q atory. The cost of lighting the city has grown in the last five years, 
llows: For the year ending April 1, 1886, the cost was $93,949.28 ; 
the year ending April 1, 1891, it was $146,694.33. One are light 
s 28} cents per night and a gas lamp costs 5 cents a night.” 


these figuresare correct it would seem that Rochester could be lighted 


much cheaper by gas than by electricity. For instance, presuming that 








ie Z the lighting value of 3.8 gas lamps is equal to that of one arc light, it is 
ae seen that an improved gas service under the conditions mentioned 
in : would be 19 cents per light per night as against 284 cents for electricity. 
Wil a ee - ~ 
perini IN connection with this it should be remembered that the Rochester 
Lo electric lighting companies are enabled to furnish 2,000-candle arcs, on 
© anall night and every night table at 28} cents each per night, because 
—_ of an abundant and never-failing complement of water power. 
MosT noteworthy feature of the annual reunion of the Society of 
Co the Army of the Tennessee, held in Chicago something less than a 
fortnight ago, was the elegant eulogy to the late General Sherman that 
o_o was spoken by the Secretary of the Society—General Andrew Hicken- 
ae looper. It was a tribute glowing with sincerity and does infinite credit 
BAO x to the head and heart of the man who pronounced it. 
Ss d \r a special town meeting, Spencer, Mass., at which was considered 
oPeoes — the proposed purchase by the authorities of the plant of the Spencer Gas 
of thi "Light Company, a ballot was taken that resulted in a decided negative. 
SOME time ago we noted that the proprietors of the Pulaski Gas Light 
2% q Company, of Little Rock, Ark., had applied to the authorities for an ex- 
Alo teasion of their franchise, which will soon lapse through limitation. 
” au — The City Council, after much cogitation, has signified its willingness to 
—_— ’ extend the franchise, under conditions somewhat more restricted than 
_ those originally petitioned for by the Company. It is likely, however, 
malls that the petitioners will accept the franchise, under the belief that better 
terms cannot be obtained. The notable features in the agreement are : 
ae : The franchise is to run for 30 years ; the Company shall pay into the 
a 4 ity treasury, on the 2d of January of each year, 2 per cent. of its net 
it ex: » arnings, the sum to be determined by sworn statement of its Treasurer; 
ee = it may charge not to exceed $2 per 1,000 cu. ft. for gas for illuminating 
ie baw » purposes, or $1.50 for gas used for fuel, until the population of city 
(Alds » equals 50,000 inhabitants, when it may not charge more than $1.75 per 
Laas g 1,000 eu. ft.; and all ‘‘consumers for any quantity less than 1,000 cu. 
» (Ald » it. shall be charged in the ratio which said part of 1,000 bears to said 
eity is F 1,000 cu. ft.” In respect of the quality of the gas supplied it is stipulat- 
nn B ed that ‘*said gas shall be made from a good quality of material, as free 
hat is » as possible from sulphur and air, and shall give as good a quality of 
ee B light as is obtainable, and as is furnished to cities of similar sizes else- 
puts ict a ‘* 
,on 24 7 -— - ——— — —— = 
er then Correspondence 
al a 
ve cily a The JOURNAL is not responsible for the opinions expressed by correspondents. ] 
any ol ¥ : - = a 
hat E An Experience in Oxide Purification. 
oa 4 « following interesting letter, which explains itself, is a copy of one 
sig" » ‘orwarded by the subscriber to Mr. Charles Hunt, of Birmingham, Eng- 
332 LAUNCESTON, TASMANIA, August 17, 1891. 
Jan x Hunt, Esq., Engineer Windsor Street Gas Works, Birmingham : 
»  Sir—Having read your paper on Oxide Purification, with much 
Sue u t, I trust it will not be trespassing too much on your forbearance to 
~-ei ie result of experience of that method of purifying in this far-off 
1S 5 
> of « 


riefly as possible the following gives the disposition of the existing 
‘acturing plant. 


erty owners, this being a formality the observance of which is not | 





seven years, and during that time have given much satisfaction, relieving 
the house of blocked ascension pipes, diminishing the growth of carbon 
in the retorts as well as rendering possible an increased make of gas per 
ton. The lids or mouthpieces are all Morton’s patent. 

The gas travels along a 12 in. dry foul main and then to a horizontal 
condenser of 12 in. pipes, making up a total of about 1,100 feet run for 
a make of 250,000 ft. in 24 hours, allowing for the usual set-off for 
repairs. These condensers generally require cleaning every autumn, 
and this consists of drawing a 124 in. steel wire brush through the pipes 
by means of a light chain worked by manual labor. 

The exhausters consist of a single machine, 25,000 ft. capacity and a 
pair of 10,000’s coupled at right angles and used respectively during 
winter andsummer. A 4-horse power vertical and 10-horse power (the 
latter one of a pair when extensions demand) are both by Tangyes, and 
they, in their turn, work summer and winter, driving exhauster, coke 
breaker, lathes and smith’s blower. Boilers also in duplicate. 

A Livesey 250,000 ft. and a Walker 500,000 ft. washer come next in 
order, and through the latter a fine stream of water is fed and overflows 
to the smaller machine. 

The purifiers, erected to take the place of smaller ones, were bought 
when iron was low, and were built as large as possible. 


] 


The size of each is 22 x 13 x 5 ft., and all work with a center valve 
having 12-in. connections, which allows working 3 on and 1 off, and 
then all four on, which is its normal condition. 
C. & W. Walker, and are a good set. 


When oxide was first used by me, a portion was placed ina set of 


_ - 
[These vessels were by 


8 x 8 x4 ft. vessels, whilst 2 larger vessels were being erected and 
attached to the center valve. A larger quantity was added to 20} tons 
of O’Neill’s oxide, consisting of 55} tons of Mittagong oxide from New 
South Wales. The total of 764 tons was mixed with 215 bushels of 
Kauri pine sawdust procured from a large breaking down saw. 

The amount of gas passed through this oxide is 3054 million feet, and 
since the first large vessel was charged (February 7, 1887) till it was tak- 
en out again (June 24, 1891), 211 millions have been sent through, and 
all the purifiers had to be changed on account of back pressure. The 
following are the changes: A, February 7, 1887 ; B, January 12, 1888 
C, June 7, 1889 ; D, July 8, 1890; A, second time, June 24,1891. As 
to any discoloration being seen on a test paper, I send you half of one 
that was placed (September 17, 1890) in a glass test vessel taking its sup 
ply from the town main on its way toa jet photometer which requires 
50 ft. per 24 hours. 

3eing anxious to find the amount of sulphur other than S H’, tests 
were made in a Sugg-Harcourt color test, and although in the instruc 
tions 40 measures represent, with the addition of 8 grains, 500 grains in 
100 cubic feet, yet more than the faintest discoloration of the solution 
failed to appear after the passing of 40 x 50 = 2,000 measures. 

Up to the present time oxide and labor have cost 1.90d. per 1,000 ft. 
of gas purified, and it is reasonable to anticipate that when the other 
three boxes have come round for their turn this amount will be lower 
than now, say under 1.50d. In the future, oxide can be purchased in 
the Island at one-fourth the price of what was paid for the material in 
use, reducing the cost for oxide and labor to below 0.50d. 

Upon analysis of the oxide taken out, as tested by a small apparatus 
devised by Mr. Andrew Stephenson and described in Newbigging’s 
Handbook, last edition, page 378, the following results were found 


—Numbers of Samples. 
9 


) 


Moisture at 212° F 0 6.0 6.0 
SD ae cian Cee 60.0 63.0 
POONERUIOE Sedans castcccscees “eee 34.0 31.0 


100.0 100.0 100.0 

As tarry matter was undoubtedly present in the sulphur, the amount 
would be a little less than above stated. 

There is no air inserted at any part of the plant for assisting the reviv- 
ification of the oxide, and the average of the quarterly returns of the 
last six years, tested on an Evans’ photometer, using a Sugg’s London 
Argand burner No. 1, with 7 in. x 14 in. diameter chimney, showed the 
gas to be of an illuminating power of 18.50 candles. 

Our general average of gas per ton of coal, without shale, is 9,830 
feet, and quality, 18.60 candles. 

I am sending a press copy of this to the AMERICAN Gas LiGuT JoUr- 


NAL’s office, as I promised them I would some little time ago. 
With kind regards, yours fathfully, T. 8. CLEMINSHAW, 
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- ’ _ x _— Gas Co’s of Brooklyn. 
The Market for Gas Securities. eaibien f Grockign . 9.000.000 25 To Gas Siennineaions. 
CERRAMS ccasstcccoccssicees Seuwee Be t 90 We make to order CAP BURNERS to burn any a 

We are unable to re port any change in the 5s S. F. Bonds.... 320,000 1000 103 under a stated pressure. Send for samples. 
market value of city gas shares for the week, | Fulton Municipal 3,000,000 100 112 Also, SERVICE CLEANERS, DRIP PUMPS, ana STI 
but the disposition of holders is such that no iv Bonds.... 300,000 105 MAIN PROVING APPARATUS. 
transfers are likely to be made at the ruling | Peoples 1,000,000 10 ) — Cc. A. G@EFRORFR,. 
bid rates. Consolidated opened to day I) iday ) ae 3 3 (7's 368,000 —_ — 248 N. Sth St.. Phila. ! 
at 984 bid, sellers holding out for 99 The Fa 24 (6’ 94,000 ~_ — 


Standard Company's position in the Rosen Metropolitan...........+.. 870,000 100 9: = i | 
heimer warfare need not give its shareholders ‘ Bonds (§ 0,00 — ; ‘ ; l) . il, 
T) — yassi 25 1: — 
any trouble. [The works have not been shut ase 1,000,000 = 
ie ' tf: 70 9} ( ; 
down, nor will they_be t FOSS80 2000 Y 100 816-18-20-22 Cherry St., Phila., Pa. 
: oe Williamsburgh .......... . 1,000,000 50 é — 
Over in Brooklyn the situation remains un = as 
3 "y . $6 Bonds... 1,000,000 — 5 109 
changed, and holders are content to bide their 0 umelric amp overnors 
Mm = : > oS Out of Town Ges Companies. 
time. The following circular issued by Presi- |, aa bed 
: x . Boston United Gas Co. — 
> "Ors of . QAesal ’ « , > ‘ SAGES - . ‘ ~  o ‘ ‘DP 1h TR NLD 
dent Morgan, of the Nassau ( ompany, on the Lat Series &.F'. Trust 7,000,000 1000 ; ’ FOR GAS LAMPS & HIGH-POWER BURNER 


8th inst., explains itself 2d 


2 $s e $6 3,000,000 1000 7 E DY 
Ata special meeting of our Board of Direc- GOVERNOR BURNE! 5 

tors, held this day, it was unanimously resolved for 

that, in order to provide funds necessary for WANTE D, ! STREET LAMPS AN! 


enlarging the works of the Company, it is GENERAL USE, 
resolved, under authority given by the stock A Small Gas Exhauster, ; and 
holders at a meeting held March 6, 1889, to With 4 or 6 inch connections. Must be in good condition. GOVERNORS FOR ARGA 
increase the capital stock by the issue of 40,000 
shares of $25 each, under the direction of the ; in S ETE ; 
Board of Directors ‘ Santa Ana, Cal. iW BURNERS IN ALL SIZI 
The officers of the Company are hereby i HORIZONTAL 
authorized to invite subscriptions for 10,000 Z ‘ i j 
shares of $25 each, at par, from our stock é 17632 = Governors 


holders of record October 8, 1891. 


a 








SANTA ANA GAS AND ELECTRIC CO, - AND OTHER COMMON (< 








P at fo / ap ee Specially adapted for 
- GAS STOVES, FURNACES 


Stockholders will be entitled to subscribe 
25 per cent. of as many shares as were stand ; ; _ 
ing in their names at the above date. . Etc., Ete. 

No fractional shares will be issued. 





5 - : It is well Known that a large majority of all High Power (a 
Subscription list to remain open until Nov- a Lamps in the United States have my Governors attached, « 

| f | hi ‘ : they are always used by the leading makers of these lamps. 
> ay 4 bee | ly at +h . ‘ > " \ ] 
ember 9, 15891, ine lusive, after which date no : ; ‘ remove any excuse for the use by anyone of inferior and 
subscription will be received. eee | R ister fringing Governors, a reduction in price has been made, at 

Payments to be made one half upon filing : . es + | exclusive contracts are cancelled. 
application, and the balance January 4, 1892, : ; Stamps the dials, point- | Correspondence a a who require a Reli 

. er + - 7 Ov or. 

when certificates of new stock will be issued as RS eaicds ers, and pumber of the 
of that date. Ne < meter on a card direct 


In the event of the failure to make second io. from the meter. Im- The Weston Standard 


payment at maturity the first payment will be ua" pe possible for the meter VOLTMETERS AND AMM 
forfeited. | San ceserieleaten signal ETERS. 
You are entitled to subscribe for twenty | ae ee ee These Instruments 


take. the most accurate, 
Send for Cireular. ; liable 





shares, and if you desire to do so please sign 
the inclosed application and return it to us - or sens 
with check for $250, and upon receipt of the | METER REGISTER 00., 62 Illinois Street, Chicago. Ee portable instru 


. j k wled lt | ever offered. A 
Same due ac cnowledg gement will be made. ‘ variety of ranges 





Yours re spec tfully . Special Trays for Iron Sponge or Oxide of Iron. : Ag BTS -& | meet the require: 
H. P. MorGAN, President. CHURCH’S TRAYS a Specialty. RK Ve of all kinds of 
. . pee be @ ; P 


In out-of-town shares, we note continued 





Reversible, Strongest, Most Durable Most Easily Repaired 


strength in Chicago gas, while Laclede is weak . 4 \\ " : ‘ , = 14, Weston Electr 


er. Some inquiry was made for Bay State 


bond issues, at an advance over last quotations. Nh \ SSA es ani Instrument ( 
4 \ Office & Factory, 114-116 William St, Newark, N 








Gas Stocks. 


-_ 


Quotations by Geo W. Close, Broker and 
Dealer in Gas Stocks, 

, . . . PENSES. 

16 Wau Sr., New Yorx Ciry. 306-310 Eieventh Avenue, New York. 


\ pensive. Writ 
We also make the Cheapest and strongest \\\S — 
ee REVERSIBLE BOLTED TRAYS IN THE MARKET. AY. ser et a4 ‘Wich, . 
§F— All communications will receive particular attention. Send for Circulars. Mich. Ammonia Works, Detroi 
The fo uowin Z quotations are based on Lhe par Value of 


|< 
$100 per share. 





Capital. Per. Bid Asked 


Consolidated 35,430,000 100 983 994 
Central aabeaeeeen 500,000 5 -—— 90 ¢ 


‘* Scrip 220,000 _ 5 100 z 
Equitable 000,000 121 ' For Coal or Coke. Best for charging or drawing ! 
‘+ Bonds 000.000 s > 108 ec he\h y Coke. Dumps on the floor. Can carry 
Harlem, Bonds.......... 170,000 — se 1,500 lbs. with one man power. 
Metropolitan, Bonds.... 658,000 115 : 


Ha ee ee | STEEL WHEELBARROWS. 


Municipal, Bonds....... 750,000 
AOE, ccnsinonnis + a0 
0. ROE cesccee 150,000 
Standard Gas Co 
Common Stock 5,000,000 


fei aman i” CATS = GRANT MCNEIL, 


Best Barrows Ewer Made 


Send for Catalogue. 


Yonkers ..........2ccseeeess ~ 
Richmond Co., 8. £..... 346,000 - Loan mm .: 225 Worth Union stree 


“ Bonds... 20,000 AKRON, OHIO. 
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eliable Gas Heaters. 


2A RP rT mae Sa FINEST IN THE WORLD. 
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HANDSOME. 
= 135 POWERFUL, 
Oo) oa) i PROGRESSIVE 


4 In Construction and Artistic in Design. 


% 5 a ow — (OMY Som) - Gey 
Yer Wy) RNR; ©) @ S9\ 


ee 


sicker “ienee tae eceerarenaan 
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Offered in all styles and sizes of Illuminators or Asbestos 
Flame Plates. 


GAS PARLOR GRATES: Beauties. 


acie 
A 


Ve 


™ 


SG 

Sxl he In Antique Bronze, Brass or Copper finish, or plain 
16 K =, ' | Black. Provided with Cold and Hot 

ex (fe ' Air Return Flues. 

= Ks) } 

Sai 


y 


KA 
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; -- GREAT HEATERS. + 
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Fitted for any kind of gas. 





M 


. => The SCHNEIDER &TRENKAMP CO 





The Nineteenth Annual Meeting of the American Gas Light Association 
Will be Held at New YWwork, Oct. 21, 22 and 28. 
HEADQUARTERS AT THE HOLLAND HOUSE, Fifth Ave. & 30th St. 


Each application for membership (Active or Associate), or for trans- secretary, treasurer, engineer, consulting engineer, or superintendent 
fer from Associate to Active, must be completed and in the hands of of a gas company, or a manager of a gas works.” 


\cting Seeretary at least ten days before meeting. Each application ‘* Associates shall be persons holding a responsible position in a gas 
must be endorsed by two Active Members of Association to be com- works, or persons whose pursuits constitute branches of gas engineer- 
plete. ing, or who are otherwise qualified to assist in promoting the objects of 


No payment for initiation fee required in advance. the Association.” 


‘To be eligible as an Active Member a person must be a president, Application blanks may be obtained of the Acting Secretary, 


ALEX. C. HUMPHREYS, Dressel Building, Phila., Pa. 








Goal Tar Genealogical Tree 


MR. LT. VINER CLARE EH, of London, Hne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 





In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 
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The Continental Iron Works 3 


THOS. F. ROWLAND, President. ees” F. ROWLAND, Jr., Secretary ee WARREN E. HILL and CHAS. H. CORBETT, Vice-Pres 





BUILDERS OF 


GAS HOLDERS. 


SINGLE-LIFT ald MULTIPLE-SECTION GAS HOLDERS A SPECIALTY, 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINGS, RETORT LIDS, 


"from New oth 1 284 St. Ferries BROOKILI: XY IN, INT. “X’. 








Hydraulic Mains, Condensers, Scrubbers, 


SELF-SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retorts. 














LACLEDE FIRE BRICK MANUFACTURING COMPANY, 


ST. LOUIS, MO. 





=f be = Exclusive Agents in the United States 


FOR THE 


cree’) CONG SYSTEM OL 
1252) lacie Retort. 


IT 18 THE COMING BENCH 
FOR MAKING COAL GAS. 
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= It will Save from 50 to 
60 per ct. in Labor. 








ESTIMATES AND PUANS FURNISHED 


LACLEDE FIRE BRICK MFG, CO,, ST. LOUIS, MO. 
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Jewel Gas Stoves 





“Sas 
a ese sx 


ee Tas 


_ ihe ARE THE BEST. 4 
10 GAS HEATING STOVES, 
j Prices, from $4.50 to $16.50. 
55 GAS COOKING STOVES, 
Prices, from 75 Cents to $65.00. 
S, senda for Cataloss ana Discount. 





GEORGE M. CLARK & COMPANY, , 


MAKERS, 
157-161 Superior St., Chicago. 
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CHAPMAN VALVE MANUFACTURING co, ‘PLOW VALVE MFG, GO 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WORES & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 














. 
938 to 954 River Street and 67 to 83 Vail Ave, ’ EON 

49 

| 


Parson's Steam Blower, rior, 















20 San 
FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE @ § aie 
ra OR OTHER WASTE MATERIAL, oi van “J 
o ea” ai 
| PARSON’S TAR BURNER, #: ae 
| + Be8 ees | 
FOR UTILIZING COAL TAR AS FUEL. a? 3 Ps 
a8 & Las 
) som 7 8S 
PARSON’S AIR JET TUBE CLEANER, 3*, | ga? y 
FOR CLEANING BOILER TUBES. E Se § 3*sa 
These devices are all first-class. They will be sent to any responsible party for trial. No sale 2 iS z } & 3 s 3 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 3 aS 2 Lees ‘ 
Bow & Sd 2s 
| . oO FS = > i Se 
1 H. E. PARSON, Supt., No. 54 Pine St., N.Y. 552 = dasa 
: 2 
ws See — 
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| Standard Oil Company, 


CAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


0. Correspondence Solicited. rab CLHV HLA WN D, 
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“BERLIN IRON BRIDGE CO. 
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The above illustration shows the interior. view of a Brass Rolling Mill designed and built by us for the Scoville Mfg. Co., at Waterbur 
The roof is made entirely of iron—that is, iron trusses, iroa purlins, covered with corrugated iron, and is absolutely fireproof. Th 
struction recommends itself for this class of buildings, where the danger from fire is great. Whorite for Illustrated Catalogue. 


Office and Works, BAST BERLIN, CONN. 
AGENCIES.—S. W. BOWLES, JR., Western Mangr., 556 Rookery Building, Chicago, Ill. W. E. STEARNS, 318 Odd Fellows Building, St. Louis, Mo 


GASHOLDER PAINT. Fuel and Its Applications 


Use Only By E. J. MILLS, D.Se. F.R.S., and F. J. ROWAN, C.E., assist 
by others, ncluding Mr. F. P. Dewey, of the 


THE COVERNMENT WATERPROOF PAINT. " gmithsonian Inst., Wash., D. C. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. * PLATES, AND 607 OTHER ILLUSTRATIONS, ROYA 
OCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7¢50. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mase. a.m. canneNDER & CO., 32 Pine St., N. Y. 








water Gas! Fuel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROGESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa 


The Cheapest Gas Generating System in the World. 


Utilizings any Kind of Low-Pxriced Coals. 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn.., 


Or Murray Will Hotel. New York City. 





K : 9 “7 ¢ ; CC ] CG In Three Volumes. Price per Vol., $10. 
ine Ss rea 1s@ on. oa as. Sold either by Volume or in Sets. 
A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufa 


ture"and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and of Gas Cooking and Heating Appliances. A M. CALLENDER & CO., 32 Pine Street, N. Y. City 











ns 


ssisted 


OYA! 


is. 


o 


a 


, $10. 


ts. 
nufa 
ingine 
ity 


io 
e 
oe 
f 
Be 
eas 

















Oct. 19, 1891. 


A 


American Gas Light FZournal, 559 


GAS METERS. 








GAS STOVES. 





GAS STOVES. 





— ——— 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863S. 


MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter AND 





Standard 2 Diaphragm Dry Meter 


Apparatus for Testing the Quantity and Quality of Gases. 








Meters for Measuring Natural Cas. 


MANUFPACTORIES, 
508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St, Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, Sa Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 


CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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ROOTS’ 
BYE-PASS VALVES. 





GAS VAL-WE|BYE-PASS VALVE. 


Quick Actine, Automatic Action 
Sim ple, Reliable 
Hfficient Durable. Simple Durable. 





Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


Send for Descriptive Cataloguc and Frice List. 


TBE P. H. & F. M. ROOTS CO., Patentees and Manufacturers, CONNERSVILLE, IND. 


S. TOWNSEND, Gen. Agts., COOKE & CO., Selling Agts., 165 & 165 Washington St., N. Y. 








KIRKHAM. HULETT & CHANDLER’S NEW PATENT 


“Standard” Washer-Scrubber. 


Extracts the Whole of the Ammonia and a Large Percentage of the Sulphureted Hydrogen and | Carbonic Acid. 











MINIMUM WEIGHT IN MOTION @ MINIMUM DRIVING POWER @ MINIMUM BACK 
PRESSURE @ MINIMUM WEAR AND TEAR @ WITH MAXIMUM RESULTS. 








The “New” W sdienitinaiea with W satiate “Bundles,” has ical ie many seine in aiid operation at the 
“London Gas Light and Coke Company’s station at Beckton, and at many other European Gas Works 
The “ Bundles” can be supplied to “Standard” Washer-Scrubbers already in use. 


GEO. SHEPARD PAGE, Sole Agt. for Western Hemisphere, 69 Wall St., New York. 


SCIENTIFIC BOOKS. 


KING'S TREATISE ON <5 MANUFACTURE OF COAL| GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, DISTLLATION OF COAL TAR AND AMMONIACAL LIQT 


GAS. Three vols.; $10 vol. PLANT, AND MACHINERY. $8. by GEO. LUNGE. New Edition. $12.50, 
GAS MANUFACTURE, by Ww LLIAM RICHARDS. 4to., With 


& ~* . oat Plat aes Dalen fia 40 COAL; ITS HISTORY AND USE, by PROF. THORPE. $3.50. A TREATISE ON THE COMPARATIVE COMMERCIAL VAI- 
numerous Engravings and Plates, in Cloth binding. $12. | p45 Gas WORKS OF LONDON, by COLBURN. 60 cent "UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
TECHNICAL GAS ANALYSIS. $2.8 1 GAS ORKS OF LONDON, by COLBURN. 60 cents DES O “4 — ANNELS, by D. A. GRA! 
“A he HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 8vo., Cloth. $3. 
GAS CONSUMER'S GUIDE. $1 eal . _ a 21 GAS COMPANIES DIRECTORY, 1891. $5. 
GAS MEASUREMENT AND GAS METER TESTING, by F. w. | MUNICIPAL LIGHTING, by F. H. WHIPPLE. 8! >ERINTES 
Ss t Ts. 7 mr > ¥ 
HARTLEY. $1.60 GAS WORKS, AND MANUFACTURING COAL GAS, Hugues. THE. Ae GAs wae tee PERI 
GAS CONSUMER'S HANDBOOK, by WILLIAM RICHARDS, C.E.; $2.20 :AS ENGINE INDICATOR DIAGRAM. by W. E. AYRT} 
18mo., Sewed. 20 cents THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. , GAS, ENGINE INDICATC AGRAM, by ase 
A PRACTICAL TREATISE ON GAS AND VENTILATION HUMPHREYS. §$1. Paper. 20 cents. ‘e 
with Special Relation to Illuminating, Heating, and Cooking | yaNUAL FOR GAS ENGINEERING STUDENTS, by D. Lez, ILLUMINATING AND HEATING GA , by W. BURNS. © 
by Gas. by E. B. PERKINS. $1.2 ' 40 cents TESTING PIPES AND PIPE JOINTS, by M. M. PATER= 
CHEMISTRY OF ILLUMINATING GAS, by NORTON H. Hum-| ape ’ Ble 80 cents 7 
PHRYS. $2.40 THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. ee meee : ve : ~e 
PRACTICAL TREATISE ON HEAT, by THoMaS Box. Sec- |THE DOMESTIC USES OF COAL GAS, AS APPLIED TO DESIGNING WROUGHT AND CAST TRON WORK, 
ond edition. $5. LIGHTING, by W. SuGG. $1.40. ADAMS. Paper. ‘hree parts, 60 cents each. 
STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.%.! DIGEST OF GAS LAW. $5. NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. 


The above will be forwarded by express, upon receipt of ~ If sent by mail, postage must be added ¢ 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, pon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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THE UNITED 
-} GAS IMPROVEMENT CO.. 


DREXEL BUILDING, PHILA., PA. i 


















































Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- im 
bureting Natural Gas), and Other Gas Patents. ‘A 
As he 
Fl : a 
gy ¥ Ves 
y) ig 
lan 
D. \) 
_K 
the 
rk. 7 a = aif Sash x Serta as SSE = parr 
Standard ‘‘ Double Superheater’’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Qil. 





Hirectors of 








; WATER GAS PLANTS, 
_ (Hither Independent or Auxiliary to Coal Gas Works), 

E* “SING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 
1pou - 


PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION, 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
No. 52 Lake Street, Chicago. 


FREDK HH. SHELTON, Manager. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


THE SPRINGER CUPOLA SYSTEM. 


Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR, AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 























GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders ‘will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 

















rn, 


oc 


Tank Excavation and Mason Work. 
Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 

















A 
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WHAT OUR CUSTOMERS SAY OF IRON SPON GE. 


‘OLUMBUS, O. I regard the Connelly Iron Sponge as the best TROY, 
m of oxide of iron of which I have any knowledge. is as soit aa far cheaper than lime, and far less labor renin 
E. McMILLIN, Eng’r. with it. R. A. DirTMAr, Supt. 
JHIO PENITENTIARY, I take pleasure in saying that the WOOSTER, O. We have used your Iron Sponge about 8 months 
on Sponge bought of you two years ago, and which has been in con- with entire satisfaction, and we shall continue to use it as long as we 
int use ever since, has given entire satisfaction. It doesall youclaim can do so with the success we have had thus far. 
r it; in fact it reduces the cost of purifying to almost nothing—which W oosTER Gas LT. Co. 


Oct. 19, 1891. 











Recommend Iron Sponge to any Gas Company. 


tainly oug be satisfactory. .. P. GREEN, Supt. a 7 

rtainly ought to be satisfactory R. P. GREEN, Supt HAMILTON. O. We have been using your Iron Sponge for the 
CINCINNATI, O. Our experience shows that by the use of Iron | past 5 years exclusively—using no lime with it—and it affords us pleas- 
ponge in place of lime we have effected a saving of 1.4 cents per M. _ ure to testify to its merits. Our present lot has been in use now over 


cost of purification. A. HICKENLOOPER, Prest. 16 months. D. H. HENSLEY, Sec. 


SANDUSKY, O. The Iron Sponge has been a great advantage MANSFIELD, O. Our Company has been using your Iron 


nd saving to us over old method. THos Woop, Supt. Sponge for 2 years in our works for purifying. It has been very sat 
. 7 ¢ : . : isfactory, and we would not know how to get along without its use. 
CADIZ, O. We have been using your Sponge for five years with ' wom t know how to get al Sige Megs hogs 
- Ae ini : G. S. HarRIs, Supt 
ntire satisfaction, and at about one-fourth the cost when we used lime 
or purification. A. N. HAMMOND, Supt. PORTSMOUTH, 0. We have been using your Iron Sponge,and 
LOGAN O. We have no desire to go back to purification by lime. 80 far it has given entire satisfaction. J. W. SMITH, Sec. 
MIC m. See rmorey " 7 . . - 
A. MICHIE, Sec. PAINESVILLE, O. We have used your Iron Sponge for the 
LIMA, O. We have used your Iron Sponge for two years, nothing past 2 years, aud shall continue to use it. It gives perfect satisfac- 


se, and are entirely satisfied with it. Lima Gas Lr. Co. tion. J. W. ALEXANDER, Prest. 


OONNELLY IRON SPONGE AND GOVERNOR CO, No. 111 Broadway, New York. 
IRON MASS 


Ww IL.BRAF AM 
For Gas Purification. 


GAS EXHAUSTER & ENGINE COMBINED. ~— : | 
WILBRAHAM BROS., than any other purifying agent y 
a oe Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 








Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING CO. 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 


To burn COKE SCREENINCS for Fuel. 
ARMINGTON & SIMS C0. ENGINES, 


Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 
REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. Y.; Brookline Gas Co,, Brookline, Mass. 


iasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 
P, WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. ¥ 
A Large Quantity of Cround Fire Brick For Sale Cheap. 


























1891 DIRECTORY 1891 


OE AMEEHIOAN <n COMPANIES. 


Price, - - $5.00. 


A. M. CALLENDER & co, N 0. 32 Pine Street, New York City. 
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Wood's Gas Scrubbing and Enriching Apparatus. 

















End Elevation Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve! 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 931 to 543 West 20th street, N.Y, City, 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 


OF—- 


LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 





— AND THE —— 


W/O OD 
Automatically Repoulating 


Arc Dynamos AND LAMPS. 





Main Office and Factory, Fort Wayne, Ind 


BRANCH OF FICES. 


NEW YORK, 115 Broadway. PITTSBURCH, PA., . ° 533 Wood Street. 
PHILADELPHIA, 907 Filbert Street. DALLAS, TEXAS, - ° = McLeod Building. 
CHICACO, - = 185 Dearborn Street. TORONTO, CANADA, . 138 King Street, West. 
SAN FRANCISCO, 35 New Montgomery Street. MEXICO, F. Adams’ Successors, - City of Mexico. 
BUFFAL® \X. ¥.. 2 228 Peari Srteet. CUBA, Maicas & CO., - . ° Havana. 


Wocd Dynamo. 
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ENGINEERS. GAS AND WATER PIPES. 
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GAS AND WATER PIPES. 





WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. 


ee i, WARREN FOUNDRY AND MACHINE CO. 


and READING FOUNDRY CO., Ltd. en Established 1556. Works at Phillipsburgh, N, J. 


Reading, Fa. 


New York Office, 160 Broadway. 


i - CAST IRON WATER AND uAS FUE, 


Lamp Posts, lecoen ete, »M THREE TO FORTY-EIGHT INCHES DIAMETER. ALS¢ 


General Foundry and Machine Work. : : 5 re 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete. 








THE OHIO PIPE COMPANY, | wf, 3, DRUMMOND, EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


CUSTARONGASEWALL PIE Ui 


MANUFACTURERS OF 


Gast Iron Gas & Water Pipe, ATL rata | 
BRANCH AND SPECIAL CASTINGS. Be 


is-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, ete. 





SPECIAL CASTINGS AND LAMP POSTS. a 


‘Office, Corbin Building, 192 Broadway, N.Y. sedi donne _— 


GENERAL FOUNDERS AND MACHINISTS, 
Columbus, Ohio. 


THE ADDYSTON PIPE AND STEEL COMPANY. 


ai | CAST IRON CINCINNATI, OHIO. 

a PIPE For MANUFACTURED «» NATURAL GAS *° WATER. 
| SPECIALS, FLANGE PIPE, AND LAMP POSTS 
= JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 


GAS. 




















CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor, 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 





iy NN ne 





A SAMPLE INSTALLATION, 
Contracts taken for all Appliances 


required at a Cas Works, 


Standard Automatic Engine coupled direct to a Centrifugal Pump. 
| Speed 280 Revolutions. 





i Ld Either for New Works or Extensions to Old Plants. 


JAMES R. SMEDBERG, 


cas Ei:ngineer, 
913 Jefferson Ave., Peoria, Ill, 





. furnish Plans, Specifications and Estimates for the Remod- 
= g or eXtension of Gas Works. Also, Analytic Reports upon 
business condition and prospects of Gas Companies. Ample 

ences Will be given. 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIs'T. 


1 d yses of Gas, Fuel and Gas Coals, Crude and Refined Petro- 
, Materials for Gas Puritication, Tar, Ammoniacal Liquors 
ther Bye-Products, Fire Clays, Deposits in Mains, Water 

steam Making, Boiler Scale, etc., etc. Expert work in con- 




















et. n with “* Damages to adjacent water supplies and adjoin- 
1s- roperties.”” Experimental Investigations for Inventors, 
st. 








co 127 Pearl Street (Hanover Square), N. ¥. i 
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RETORTS AN D FIRE BRICK. RETORTS AND FIRE BRICK. 


LH. GAUTIER & COMPANY LACLEDE FIRE BRICK MFG. CO., 


OORNER OF MANUFACTURERS OF 
GREENE AND ESSEX STREETS, 


JERSEY ving N. J. 


MANUFACTI 


Clay Gas aehonie, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





RETORTS AND FIRE BRICK. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 


Fire Brick, Gas Retorts, RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 


AND RETORT SETTINGS 
FIRE BRICKS, TILES, well 


| Office and Works, 15th Street and Avenue C., N. 1 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.8., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 


| 
| 
| 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. HAS. E. GAUTIER, S¢ 
CHAS. E GREGORY, V.-Prest DAV 


ac. & Treas. 
Ip R. DALY Gen'l Mang’r. 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & Co.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 


Office, SS Van Dyke St., Brooklyn, N. Y. 








Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1564.—— Office, Rooms 19 & 20, Lewis Block 


JAMES GARDNER, JR.., PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiGGTIAM GARDNER o& SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S. 
H. A. NORTIN, No. 92 WATER STREET, BOSTON, MASS., a for the New England States. 


~ Parker-Russell | 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS 





| THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 





OF THE 


HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Ketorts, 
3E } , OAKHILL GAS RETORT & FIRE BRICK W'K 
NT tee teeaecaeee Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
1I2xi2x23 and 160x10x23 


Our immense establishment is now employed almost entirely in 
the manufacture of 


GEROULD y ws RETORT CEMENT. Waterials for Gas Companies 





etorts, putting on mouth- 


u hata l en I nts, lining blast ewer “Ss 
i ry. TY 


We have studied and perfected three important points 
orts are made to 


Our re 
strongest 


ady for use. Economic 


stand chenges of temperature, the 
heats of the furnace, and the he of feeding ond 


emptying 
We have the exclusive Agency for the West of the celebrated 


Kioenne-Bredel Full Depth and 
Semi-Recuperator Benches, 


And also furnish and build 


ts V en i mixe ranted to stick 
PRICE LIST 
n Casks, 6001 Ibs... f b. N. Y., at 5 cents per pound 
In Kegs, 1001 tft , iti 
In Kegs less than 100 Ibs., mz 
C.L. GHBROUVULD & CO., 
5 & 7 Skillman St., Brooklyn, N. Y. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Western Agt., H. T. GEROULD, Jeffersonville, Ind. | 


Sale Agente the New Engiand Xtatee. 


bur Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 











Manufac- 


Boston Fire Brick Works “:*: Gas Retorts and Settings 


Under the Personal Supervision of MER. GHO. C. HICES iate of Chicago. 
Tire Clav Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street. Koston, Mass 
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FRED. BREDEL, C.E.. | 


. [| Gontractor for the Gomplete Erection and carl of Gas Works. 
. Sole Proprietor of the KLOENNE PATENTS for North America. 


has Condensing and RECUPERATIVE 


























8 ' ' ' 
| Purifying Machine. FURNACES. 
5 
Doin ll the Work Bet 
add cry erates Prk osnbtn nso Adapted to Retort Houses if 
No Condensers Required. With or Without 5 
Stage Level. 4 
No Naphthaline or Pitch : e 
is Formed. Over 1,400 Retorts Now in tt 
HIGHER CANDLE POWER. Use in America, 
iets qf 
Tar& Ammonia Washers ee = = Inclined Retort HA 
~—— 3 a es = goon oe ee = ip le ‘- ia 
WATER GAS WASHERS. Purifying Machine erected at Cleveland Gas Works, No, 2. Capacity, 1,250,000 Cu. Ft. 1. Benches. | 
Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. ‘ 
—e For further information address B® 
om ERED. BREDEL, la 
; | 118 Farwell Ave.., Milwaukee, Wis. 22 Beaver St. N.Y. City. a 
* 
FLEMMIN @ 3 


, Bart lett Street Lamp is Co. 3 
1. | GeneratorGas Furnace \ 
=. Globe Lamps 


Streets, Parks, Public 
Buildings, Railroad 
Stations, ete. 


( C0. 








i LAMP POSTS 
: ‘ A Specialty. 
Tiles The Miner Street Lamps. . “4 _* Specialy: 
AY, Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N. Y. CITY. 
No. 823 Eagle Ave., New York, N.Y. and Posts will do well to communiente with wn. 4 








nd Chim: 
e (from 
Tiles 





Stmteae 


- The American Gas Engineer 4 
“Tn cumert co, -ieseyon,n. ANd Superintendents Handbook. r 


ings : praastsinonnth ae tren sina NJ 3 | By- SHTML. MOON BTS. 
AMERICAN 


5 Burners. GAS LIGHT JO UR? NA° L| B50 Passes, Full Gilt Morccco. Frice. £3.00. 
$3.00 per Annum. 


as | A.M. CALLENDER &CO., (a Mi. CALLLENDER & CO., 32 Pine St.. N. Y. 


32 Plime Street, N. W. 
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DAVIS & FARNUM MFG. CO.. 


WAT THAN, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street 


SINGLE, DOUBLE, =s aie 2 TUBULAR, PIPE, 
AND b FE - : : _—_ Mr ; : a ‘ AND 


TRIPLE LIFT =e fT = —sSINUOUS FRICTION 


Pacholders 5 -: zs ei i > Conese 


OF ANY CAPACITY. aS 000s a : oe ; we” — OF ALL SIZES. 


TRON ROOF FRAMES AND FDOORS. 
Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


Gas and Water Pipe, Flanged Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 





Established 1861. Imcorporated issi. 


KERR MURRAY MFG. CO., 


Pee. We Ie, LIND. 





Those who are in need of 


Holders or (as Works Apparatus of any fescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest tu 


GET AN ESTIMATE: FROM US 


before placing their order. 
As we make a Specialty of this Class of Work, and are Practical Builder: 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 





Satimatecs, FPlams anc. Specifications Furnished on Application. 
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SARTLETT, HAYWARD &CO. 


Baltimore, | RnAd. 











‘yiple Double, & Single-Liff PERIRERS: 
GASHOLDERS, CONDENSERS. 
(ron Holder Tanks. , Sorabbars. 
| ——— ; : 1 BENCH CASTINGS, 
Cirders. ma ee | “4 = _ A oll STORAGE TANKS. 
. > smamws. SS Boilers. | 
The Wilkinson Water | Gas Process. 
“ — Munich Regenerative Furnace, System Drs. Schilling & Bunte. F 
MILL’S REVERSIBLE LIME TRAYS. | 


Com ne Designed and Constructed. 





Pascal Tron Works, ESTABLISHED Delaware Tron Works. 


-| MORRIS, TASKER & CO, 








INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works s 
Ln . ~ 
Bench Castings. oar Tae fll Bik; Iron Roofs. . 


Vj t} 





Condensers. Street Stops, q 
Scrubbers. Valves, etc. ft) 
Purifiers. Stand-Pipes. | y 
rs Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, ont “Triple-Lift Gas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 


Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 
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SS 


Foundries & Works saenaare, 
MILLVILLE, FLORENCE iron — 
and CAMDEN. N. J ee ee eesiitioen 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE 


settles Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 





X 


+X 
it 
i 
Xt 
oN 


PURIFIERS, CONDENSERS. 


\ 


M4 \ 7% 


sy | 


Scrubbers. 


BENCH WORK. 


VAAN 
iN 
Nee 


WY} 
XX) 


lron Floors and Roofs, Plate Girders. 


Heavy Loam Castings. 


ee 
ae 


HYDRAULIC WORK. 





Lamp Posts, Valves, Etc. 





ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W. ISBELL, Secy. 


ENGINEERS AND CONTRACTORS FOR TH! 


Ponstruction and Fxtension of fas Works. 


Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 


Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISsBELI-PORTEHR COMPANY, 


Wo. 245 Broadway, New York City. 








TH 
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H. RANSHAW, Prest. & Mangr. WM. 8TACEY, Vice-Prest. T. H. Brrc#, Asst. Mangr. R. J. TARVIN, Sec, & Treas. 
JAMESR. FLOYD &@ SONS, GraACcHEY MFG. Co., 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works, 


‘Rrnmanweimesnin” Qingle and Telescopic Gasholders, 


NEW YORK CITY. 
IRON ROOFS, BRIDGES, LAMP POSTS, 
Engineers and Contractors 


08 TH Water and Oil Tanks, Coal Elevator Cars, 
CONSTRUGTION OF COKE CRUSHERS, BENCH CASTINGS, 
G AS WORKS. And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 


Rolling Mill Machinery and Heavy Castings a Specialty. 
MANUFACTURERS OF 


Wrought Iron Works: 
16, 18, 20, 22, 24 & 26 Ramsey Street: 


= 


MANUFACTURERS OF 


Foundry : 


All Kinds of Castings and 83, 35, 37 & 39 Mill Street. 
General Ironwork Cincinnati, Ohio. 


cas APPARATUS. jj) DEILY & FOWLER, Iii 


Bench Castings, Regenerative and Half | 
Laurel Iron Works. 


Regenerative Furnace Castings. 


| 
Condensers, Scrubbers, Purifiers,| Address, No. 39 Laurel Street, Philadelphia, Pa. 
Street Drips and Connections, | BUILDERS OF 


pilot GASHOoOLDERS 
Hydraulic Hoisting Purifier Carriage, — = —_— _ 9 
Self-Sealing Retort Lids, Improved Single and Telescopic. 


Valve Stand and Indicator, EXolders Built 1885 to 1890, Inclusive 
Seller’s Cement. 

















Omaha, Neb. Port Chester, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co,., New 
Plans, Specifications, and Estimates furnished for Construction Fyrom oe “y al - oa eee ¥. rsh ms te Vernon, . Y. York City (-d) 
aie Long Island City, N.Y. Salem, N. (3d) Seattle, W. T. 3inghamton, N. Y. Tacuma, Wash. 
of New or Alteration of Old Works. | Maeon, Ga. Omaha, Neb. (2d) San Diego, Cal. Concord, N. H. Kn »*xville, Tenn.” 
| York, Pa. Lynn, Mass. (2d) Northern Gas Lt. Co., of Dover, Del. (2d) Pottstown, Pa. 
. . ~~ | Chester, Pa. Little Rock, Ark. New York, N. Y. Calais, Me. Victoria, B. C. 
| Hazleton, Pa. (2d.) Irvington, N. Y. Westerly, R. I. New London, Conn. (2d) Vancouver, B C. 
| Staten Island, N. Y. South Boston, Mass. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. 
Saugerties, N. Y. Rye, N. Y. (2) Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass, 
Clinton, Mass. (Lao. Mills) Woodstock, Ont. Attleboro, Mass, Washington, D. C. Woonsocket, R. I, 
Chattanooga, Tenn. Malden, Mass. Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. 
Galveston, Texas. (3d.) Staten Island, N. Y. (2d) Erie, Pa. (2d) Morristown, N. J. Pittsfleld, Mass. (2d) 
y Fort Plain, N. Y. Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. PATENTS. GREENOUGH’S 


Gas Works Apparatus, "RNSUIN # HOUGH = inierer OF GAS LAW,” 


PURIFIERS, CONDENSERS, Solicitor of American & Foreign Patents. 
Bench Work 925 F. ST., WASHINGTON, D. C. 
| of which should be in the possession of every gaz 


(NEAR U.8. PATENT OFFICE.) 
SPECIALS. LAMP POSTS, Personal attention given to the preparation and prosecution | company in the country, whether large or small. 


Ss of applications for Letters Patent. All business before the U.8. | As a book of reference it will be found invaluable. 

Cc FR uu B BEB ES F Ss y Patent Offive attended to for moderate fees. No Agemeyin [t ig tha only work of the kind which has ever 

the United States possesses superior facilities been published in this count and is most com- 

Iron Roofs and Floors. for obtaming Patents, or for ascertaining the patent- plete, Handsomely bound. pe may be sent to 

= me nares rag : i ' t ability of inventions. Copies of patents furnished for 25 cents 
ins and Estimates es a works or extensions 0 each. Correspondence solicited. 








FPrice, $5.00. 





This is a valuable and important work, a copy 


Ae M. CALLENDER & CO., 32 Pine St.. N.Y. 


WM. HENRY WHITE, 


No. 382 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited, 
Plans and Estimates Furnished. 
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GAS COALS. CANNEL COALS. 





GAS ENRICHERS. 


JAMES D. PERKINS. a 3 aa K | N S NY, CO F. SEAVERNS 
"? 


228 & 229 Produce H=xxchange, New York. 


Cable Address, ‘‘PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL, 


mo. W. Ls. BOOT, Prest. M. H. TAYLOR, Vice-Prest. 


This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
3 Siery , ] 


the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’s5.) 


POINTS OF SHIPMENT, 
Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. CEORCE, STATEN ISLAND, N. Y. HARBOR. 


Also, Shippers of the following well-known Cannels: 


‘Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 





Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies 
in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 


Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 


NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars as to prices, etc., furnished upon application to the above address. 





JAMES & WILLIAM WOOD, caesar BROS. 
Gas and Gannel Goal Contractors, ENAMELED 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. Gas, Water Meter, and Clock 


Proprietors of the BATHVILLE COLLIERIES (which produce the ID IT Lt T. 1 * 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and am. 


. os : . Enameled Iron Plates in Colors, and thé 
other Collieries. This Firm offer pateaneh Uhekaemabiads Geman 


and Numbers. 


S T ANDARD CAT! J D J ELS, We make a specialty of this class of work, and, with our )on& 


experience of over 30 years, can guarantee noi only satisfactio? 
and correctness, but extremely low quotations. ESTI ATES 


Unegualed as Gas Enrichers. AND SAMPLES FURNISHED ON APPLICATION. 


Analyses, prices, and all furtber information furnished on application to Office & Salesrooms, 11 Park Row, N.Y, 
Agency for U.S., Room 70, Nos. 2 & 4Stone St, N.Y. City. ™*7 oS eee 
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Tie Despard Gas Coal Co, THE 
bESPARD Gas coa,,, PEINNN GAS COAL OO, 


AND MANUFACTURERS OF OFFER THEIR 


- ee oe Coal, Carefully Screened & Prepared for Gas Purposes. 
WLHARVES, Locust Point, Bidtinece, Md. | 


sa FICE, 44 South Street, Baltimore, Md | neues a a ‘ 
‘Their Pr is located in the Youghioghen asin, near Irwin and Penn iis ts 
ROUSSEL & ee} AGENTS BANGS & HORTON, eir Property ghiogheny 


"1 Broadway, & ¥ S- [ 60 Congress 8t., Boston Pennsylvania Railroad, and on the Youghiogheny River. 


COXE BROS. & Co) Principal Office: 
hi Cross Creek, Sugar Loaf & Beaver Meadow) 209 SOUTH THIRD STREET, PHILA., PA. 























Lehigh Coals, Points of Shipmont: 
Ceneral Office, 143 Liberty St., New York. ’ ? ; ’ 
a Boston, 70 Kilby Street : Phila, 420 Walnut Street; Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
~_ "itis River, Pier No 1 (Lower Side), South Amboy, N. J. 








EB. B. BIYY, Gen’l Agent, 


——— Chesapeake & Ohio Railway Coal Agency 





FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


Cc. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York ak City 








EDMUND H. MCCULLOUGH, Pres CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


f THE WESTMORELAND COAL CO. 


Chartered 1854. 











. ee Mines situated on the Pennsylvania and the Baltimore 
; : and Ohio Railroads, in Westmoreland County, Penn. 
sin BE Mel's mnt Cake Crusher ee 
SIMPLE, STRONG, AND DURABLE. POINTS OF SHIPMENT: 
aa] PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
noe cts scanned | WATKINS (SENECA LAKE), N. Y. 
from . e e 
Electric Light Primer. Since the commencement of operations by this Company its well-known 
By CHARLES L. LEVEY. Coal has been largely used by the Gas Companies of New England and the 
vs connected eth the eet Ot Dsreim wnd Etre, Middle States, and its character is established as having no superior in gas- 


—_—— : Ligt , with Precautions for Safety, etc. 
Price, 50 cents. 


A.M. CALLENDER & CO., 32 Pine St., N.Y. Principal Office, 224 South 3d St.. Phila.. Pep 


: THE CLERK GAS ENGINE co., 


Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


giving qualities, and in freedom from sulphur and other impurities. 











= - WM. W. GOODWIN, Prest. E. STEIN, Sec. 

1d the The utility and convenience of the ns Repos being no wean an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in 1vpair, and that it gives the greatest 

our Tonk amount of power for the least money (both in first cost and expense of running) of »ny engine made. In support of 

riMaTts this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York 
in December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 

LY, running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Hunters Made In Sizes of 5 10, 15' 20. and 25 Horse Power. Ali Enaines Cusranteed for One Year, 





tne att ei — i te et 
a Ss ae Tega 





574 Hunevican Gas Light Journal! Oct. 19, £891 


— 


JOHN J. GRIFFIN & CO, 








Nos. 1513, 1615, 1517 & 1519 Race Street, PHILADELPHIA. 
TAN 52 Dey St., NEW YORK. 75 N. Clinton St., «fren. rk. PERSONS, Mangr.) CHICAGO. 


MANUFACTURERS OF 


i) METERS FOR MEASURING GAS 


IN ANY VOLUME. 


wee §=Provers, Gauges, Registers, Etc., Etc. y 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALIEATIVE A ANALYS! \ 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 


mn ATS ADIL, HULLS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAs METERS. 
Station Meters of any Capacity. 











hi Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Dry Que: Siete. Pressure and Vacuum Gauges. 


best facies for manufacturing METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


) fur reliable rk ° 
a wher eran rptly. Patent Cluster Lanterns for Street Tllumination. 





CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 


NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 








CONSUMERS’ & STATION METERS, ‘PRESSURE GAUGES, Etc., Ete. 


_ “Success” and “Perfect” “ Cas Stoves. 


. HARRIS. . L. HARRIS. J. A. HARRIS. 
aeeiamnimmuned 1849. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and [jry fas Meters. 


STATION METERS, METER PROVERS, 


ESPERIMENTAL METERS, SHOW OR GLAZED METARS.,. 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED Fv? 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS M ETERS. 
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GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Philia.) WM. N. MILSTED, Gen. Supt. and Treas. (Ne 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 
f AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 


WM. H. DOWN, Sec 


DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS, 
GSAS STOVES. ( Agencies: 


Manufactories: 
5 afer eu) 7 y ” y T - ‘ 177 Elm Street, Cincinnati. 
12 West 22d St.. N. ¥. | SUGG’S “STANDARD” ARGAND BURNERS, | 
(1s wae : f SUGG’S ILLUMINATING POWER METER, scpin Sadeiiiietiadianclt Unaideah hhc: Maat 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s ‘*Invariable Measuring’? Drum. | 222 Sutter Street, San Francisco. 





EAE LME & MeciLHENNy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 





P= 





D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 


51 Lancaster St.. Albany,N. Y. 34& 36 West Monroe St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (37 years) and personal supervision of every deta 
ve feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the Sts 


iuspector’s Bapez, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Companies upon application 





Other people have found us to 
tt their advantage. wrt 


We'll be glad to serve you 


STATION METERS, 
METER PROVERS. 
CONSUMERS’ METERS 
REPAIRING. 





Se ene 


244 & 246 N. Wells Street, Chicago, 





ee 
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GAS INTO POWER. 


BY THE 


OTTO GAS ENGINE. 


CAS POWER.-—A Source of Revenue to Gas Companies ready to engage in Electric Lighting, building of 
Water Works, Electric Street Railways, etc. 
Coal for producing Cas is less in amount than that for producing Steam, both being measured on an 





equal amount of work performed. And, further, with Gas, 


50 to 90 per Cent. of Value of Coal is Returned 


by sale of Coke and Tar, according to the market value of these products. 

Labor for handling fuel is reduced, by its becoming centralized and confined to the gas bouse and frequently 
has not increased after the addition of a power station. 

With Gas Power, cost of fuel is strictly limited to the time of use. 


NANT VALIBLE = ena ee a SIZES 
AND RECENT (da UAV 1-3 to 100 


IMPROVEMENTS. iia) asl teat | Saeml HORSE POWER, 


Wherever Cas Companies tried Cas Power with Steam Power together in one Station, the use of 
Steam was subsequently abandoned or restricted, and Cas Power made to take its place. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire menufacture. They induce consumers, by 


their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power ofr To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. 33d and Walnut Sts., Phila. 


NEW YORK AGENCY. 18 VESEY STREET. 











